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ALUMINUM 


N less than half a century aluminum has become one of the world’s 
most valued and useful metals. For a long time it resisted man’s 
effort to extract it from its ores readily and cheaply. Chemical and 
other technologi al skills failed to vield the secret of its « as\ and economi 
winning and working. Metal aluminum was hard to produce, costly, and 
rare only a few decades ago, whereas it has now become abundant, is in 
expensively obtained, and plays an important part in man’s metallurgy 


economy, and industrial progress. 


The drama of reducing aluminum from one of the refractory, expensively 
wrought metals to its present position as a metal for widespread multi 
plicity of uses in man’s equipment and material culture forms a brilliant 
episode in the Sava ol his cultural progress. Dehberately, ingeniously 
successfully he won from the raw ore, bauxite, the light malleable and 
flexible metal he so sorely needed to tly, to float, and to work more easily 


than ever before ; 


The whole world is now conscious of advantages aluminum provides { 
the arts, and for industries by which man improves his standards of living 
Ores from which aluminum may be won are carefully being studied and in 
vestigated for their potentialities for production of the metal. Whereas 
bauxite as the principal ore at present, and cryolite as the most important 
flux, enter most significantly into the aluminum industry of the period 
other ores may in time displace them, or new methods may make their us 
even more important. It may well be that other metals, like magnesium, 
even more spectacular for their levity, will play a larger part in) man’s 
metallurgy of the future than aluminum does today, or bids tair to play 


tomorrow. 
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MINI \I has been one ofl the 


{ ( terials ot ti presel 
war and one of the Lie 
etals of modern times. Pos 
control of a reliable source o 
Lluminu is portal i he ilitary 
d indus il stro th of any oder 
natu 


materials, tuel and powel! produced in 


t 

several ditterent countries No one 
1] 

oOuntry possessed il requisite cle cl 

for its manutacture, well located witl 


tro ore, producing alu 

( 5 a Ory ( reductior to met 
uminun Basic ceconomic-geo ) 
an vhich apply to cact ec or Ul 


tons consumed 
during the decade from 1930 to 1939 
the deposits could supply the world’s 
bauxite requirements for more than two 


ind one-half centuries Hungary Llone 


is reported to have 250 million metric 
tons of usable ore, the largest know1 
eserves of any country Yugoslavia ts 
estimated to have 100 million tons ind 
Ct d (; Ce ch nave ippronr 
ely OO ne he, : a 


m tons d the US.S.K bou 
1) ( s have been prove ig 
ure 1 

Distribution of uxite product 
kurope is somew! different from dis 
tribution of the apparent reserves. Lead 


} } 
ine producers duriu vy the hive-vear period 


from 1934 to 1938 were Frances 
ir\ NY uvoslavia Italy 


nd Gsreece (Figure 2 \lthough third 
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accounting for one-third the total pro- 
duction during the period and for almost 
twice as much as her nearest competitor. 
Average annual production during the 
above period was 612 thousand metric 
ranked 


360 thousand tons annually. 


tons. with 


Hungary second 
Krance not only occupies the leading 
position among European bauxite pro 


ducers, but also among world produc ers. 


A 





om were ~ 
ESTIMATED BAUXITE RESERVES abe 
FIGURE 1 Distribution of bauxite reserve 


ol Europe Data from Minerals Yearbook and 


other sources 


During the decade ending in 1939, 


average tonnage mined in France was 
more than twice as great as anv othe 
country and was almost one-fourth the 


world’s total (Figure 3 The average 


was 584,600 metric tons, as compared 
to an average of 269,000 tons for the 
United States and 267,000 for Hungary, 
respectively second and third in rank. 
Other principal 


British 


pre duce rs ine lude d 
Nethe rland 


Indies and Malaya, in addition to the 


Surinam, (suiana, 


kurop an countries listed above 


FRANCS 


The principal bauxite deposits of 


France are near the Mediterranean 
coast in the 


Herault. 


total production in recent years has been 


departments of Var and 
More than three-fourths of the 
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from the Var district and three-fourths 
of the remainder from the Herault dis 
trict. Minor deposits are in the depart 
ment of Bouches du Rhone, also on the 
Mediterranean coast, and in Ariege on 
the northern 


slopes of the Pyrences 


Mountains. The more important mines 
in the Var district are in the Brignoles 
region north of the port of Toulon 
Figure 4). In 1937, 


in Var produced 552,900 tons of bauxite 


twenty-six mines 


five mines in Herault produced 107,000 
tons; three mines in Bouches du Rhon 
produced 24,000 tons; and two mines 
in Ariege produc ed 4,300 tons, according 
to the September 1938 issue of Forergn 
Winerals Quarterly, U.S. 
Mines. 


Since the original development of the 


Bureau of 


aluminum industry, France has con 
sfstently been the leading bauxite pro 
ducing nation of the world, except for 
a short period during and immediately 


World Wat 


lnited States production was greater. 


following the first when 


Kluctuations in) production have ac 


companied European and world cco 


changes. <A 


marked the 


nomu relatively regulat 


increase production trend 
during the first dozen years of — the 
from the first 


404.000 tons reached in 


century (Figure 5 
major peak of 
result 


of the war to 106,000 tons in 1916 Ie 


1913, production dropped as a 


cept for a slump to 95,000 tons in 1921 


the output increased afterward and 


reached a second major peak in 1929 
when 666,000 metric tons were pre 
duced After dropping to approxi 
mately 400,000 tons in 1931 and 1932, 


production gradually rose to 688,000 
tons in 1938 and remained at approxi 
mately that amount to the outbreak of 
the war. 

Slightly 


French bauxite 


more than one-half of the 
is consumed ino France 


and the remainder exported, cither a 


refined ore 


crude or dried ore, or as 


ETN 


a 


eR 
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alumina). Some 16 per cent of the 


domestic consumption is used for the 


manufacture. of refractories, 


cement, 
abrasives, and other products, while the 
remainder is used for the manufacture 
During the tive 


vear period trom 1934 to 1938, exports 


of metallic aluminum. 


were about 48 per cent of the total 
production. An average of 173,000 tons 
of bauxite were exported annually to 
Great Britain during this period and 
85,000 tons to Germany. In 1935 
krance, for political and war-cconomic 
reasons, placed bauxite exports under 
license and restricted exports to Ger 
This 
reduced by one-half the German im 
Sweden, the Neth 
erlands and others received a total of 


$4,000 tons 


many to 15 per cent of the total. 
ports from France. 


approximately annually. 
\lumina exports averaged about 32,000 
tons and were shipped chiefly to Swit 
Norway. Both 
and alumina were exported via the 
Marseille, 
Poulon, St. Raphacl, Port de Baux, and 
Cette 


zerland and bauxite 


Mediterranean ports of 


The special quality of French 


bauxite which 


partially accounts for 
its demand by several importing coun 
trices is partly the natural richness of 
the ore and in part careful selection 
and grading of the ore after it is mined 
In addition the cost of exporting from 


helds near the coast is low 


HUNGARY 


Phe bauxite deposits of Hungary con 
tain in three districts estimated reserves 
of more than 250 million metric tons, the 
largest known reserves of any country. 
The most important of these districts 
at the present is the Bakony Forest and 
Vertes Mountain area of northwestern 
Huneary (Figure 6). \ second region 
in which high gerade bauxite occurs is 
in southern Hungary near the Yugo 


slavia boundary In eastern Hungary 


~! 
=~! 


is the bauxite region of the Bihar Moun- 
tains which extends into Romania. 
Most of the bauxite production of 
Hungary has been from the vicinity 
of Gant in the Vertes Mountains north 
of Lake Balaton. 
been estimated by (). 1). Singewald to 


contain 120 million tons of high-grade 


These deposits have 


ore. Until recently this has been the 
only region of Hungary in which exten- 
sive mining was carried on. Mining is 
methods. The 


deposits are soft so that operations are 


chiefly by open-cut 


by hand and at low cost. The bauxite 


now being mined lies in depressions 
faulted blocks. The 
deeper and thicker sedi- 
ments overlying the ore preserved on 


between dipping, 
increasingly 
some of these tilted blocks prevents 
profitable mining by surface methods. 
Some of the ore bodies of this district 
are associated with limestone por kets 


and lenses. As exploitation progresses 


FiGuRI ) Bauxite production in europe, 


1934-1938 average Data from Minerals Year 
book and other source 


more and more of the mines will become 
the shaft-tunnel type and the cost of 
production correspondingly increased. 
The Bakony Forest area near Halimba 
contains even greater reserves than the 
Vertes Mountain region, the estimate 
being 130 million tons, 
{ <3 


Ack ording to 


Dept Commerce, Foreign Com 
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merce 


Weekly, 1942, p. 26. 


The resources had not been developed 


July 25, 


up to the outbreak of war, however, and 
production was insignificant. The ore 
is relatively low-grade and, since the 
heavy overburden requires underground 
methods, mining costs are greater than 
in the Vertes Mountain region. 

The high- 


grade bauxite is found lies in the Bar- 


second region in- which 
anya area of southern Hungary near the 
Yugoslav boundary. The reserves are 
small, being estimated at 200,000 tons. 
Most of the ore bodies are lenticular 
deposits or pockets and must be mined 
by the 


methods, 


more expensive underground 


although limited operations 


by open-pit methods are possible in 


some parts of the district. Annual pro- 
duction approximates 5,000 tons. 

In eastern Hungary and extending 
into Romania is the bauxite region of 


the Bihar Mountains. 


posits here are estimated to 


Hungary's de 
contain 
10 million tons of ore in sight and a total 
No mining 
1939, 


of possibly twice as much. 
had occurred in this district in 
Hungary’s bauxite mining industry 
originated during 1925 and experienced 
a remarkable expansion to an output of 
396,000 metric tons in 1928 (Figure 5 
Production dropped to 32,000 tons in 
1930, followed by a slow recovery. The 
conditions of approaching war and _ the 


expansion of aluminum production in 


2 
- > 


mm 


2" 5a 


sauxite leading 


FIGURE 3, output of the 
producing countries, 1930-1939 average, except 
Netherlands Indi 1935-39), Soviet Union 
(1931-39), Greece 1935-39), Malava (1936-39 
Data from Minerals Yearbook and Mineral 
Industry 
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Europe, particularly in Germany, re 
sulted in more than doubling the output 
from 1935 to 1937. Restriction of Ger 
many's imports from France at that 


time resulted in larger German = put 
bauxite. The 
1937 to 1940 


was between 530,000 and 570.600 tons 


chases of Hungarian 


annual production from 


Most of Hungary’s bauxite has been 
The establish 


ment of an aluminum industry in Hun 


exported to Germany. 


vary has resulted in a domestic con 
sumption of approximately 50,000 tons 
How 


ever, this isa very small part of the total 


of bauxite annually since 1935. 


output. The low mining costs and 


favorable conditions 


make 


bauxite for the German aluminum in 


transportation 


Huneary the logical source ol 


dustry. Similarly, Germany is the most 
convenient and economical market for 
Hungarian bauxite. Jauxite from. the 


(sant mining 


mine is shipped by the 
company’s narrow gauge railroad to th 
Bodayjk. 


the ore may be shipped by rail to the 


main line at Krom this point 
German alumina plant near Leipzig ot 
it may be shipped by rail to the Danuly 
River port of Komarom and thence by 
water to the new Schwandorf plant in 
Germany. The cost of ore shipped to 
Leipzig is more than twice that shipped 
up the Danube to Schwandorf, as stated 
in U.S. Bureau of Mines, 


erals Quarterly, January, 


Foreign Min 


1938, p. QR 3 


YUGOSLAVIA 


Yugoslavia has extensive deposits of 
reserves esti 
Most of the 


known occurrences are near the Adriati 


bauxite, with workable 


mated at 100 million tons. 


coast and on some of the coastal islands 
Figure 7). Inland deposits are less 
well known and their exploitation more 


Most of the 


ce posits are associated with the region 


difficult and expensive. 


of karst topography, occurring as layers, 


lenses or pockets in the soluble limeston 


a 


Rt RE 
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which is common in the area. Many 
of them outcrop at the surface, with 
little or no soil covering, according to 
Junius D. Edwards, Francis C. Frary 
and Zay Jettries, in Aluminum and Its 
Production, McGraw-Hill, 1930, p. 112. 

The original development of Yugo- 
slavian bauxite began during the first 
World War with the German and Aus 
trian attempts to find a substitute for 
French ore which they had been im- 
porting. More recent production has 
been largely for the export market, 
with small annual tonnages to meet 
the limited but growing requirements of 
the domestic aluminum reduction. in- 
dustry. The mayor produc tion has been 
from the Dalmatian region at locations 
More than 
three-fourths of the 1938 production 


Mining has 


centered around Drnis and south = of 


accessible from the coast. 
came from this” region. 


IKnin. This district is connected by 
railroad with the ports of Split and 
Sibenik, from which the ore destined 
for export is shipped (Figure 7). Ore 
for the aluminum manufacturing plant 
near Sibenik is also supplied by this 
bauxite district. The most important 
production to date has been from. the 
IKalun deposits of this district. Most 
of the rich surficial deposits which had 
accumulated in sinks and dolines in the 
soluble) limestones have been mined 
and underground methods are now 
necessary to reach the deeper deposits. 
The ore is the red, high-iron type and 
is of relatively high gerade. In addition 
to the Drnis district, the Sin} district 
northeast of the port of Split and con 
nected with that port by means of a 
railroad is a major producing area. 
Near Imotski, east of Split and some 
0 miles inland, are large and little 
known deposits which have only. re- 
cently been worked. Phes« extend 
northward and eastward as far as the 


provinces of Vrbaska and Drinska (Fig 


ure 7). Because of the railway haul to 
Mostar and to the coast, the cost on 
board ship is higher than that of the 
Drnis district, but this is compensated 
by the higher selling price. 

The bauxite occurrences of the Adri- 
atic coastal region extend into southern 
and western Savska, where extensive 
occurrences have not vet been devel- 
oped. The most attractive of these 
seem to be those in the vicinity of 
(sracac, northeast of the southern end 
of the Velebit Mountains which parallel 
the Adriatic coast. There are estimated 
to be more than a million tons of ore 
in this district, but the region is some- 
what isolated and handicapped by a 
lack of adequate transportation facili- 
ties. The most direct outlet would be 
westward over the Velebit Mountains to 
the coast. The easier outlet ts by rail 
southwestward to Knin and thence 
southwestward through Drnis to Sibenik 
or Split. This latter outlet by existing 
rail connections would mean transport- 
ing the bauxite through the already 
developed districts of Knin and Drnis, 
and the more isolated district would be 
handicapped by the longer rail haul. 

The bauxite of southeastern Primor- 
ska lies in the lower valley of the Neretva 
River, centering in the vicinity of 


Mostar. 


eood orade . 


The ore is reported to be otf a 
It is the high-iron type, but 
contains up to 72 per cent alumina. 
Mining has been contined to a small 
area in the Siroki Brijeg mountains 
west of Mostar, but the district pro- 
duced almost one-fourth of the total 
Yugoslavian output in 1938. Deposits 
occur clsewhere in the district and are 
detinitely known in the vicinity of 
Xitomislic, about 12 miles south = of 
Mostar. Not all of the large deposits 
of this district have been surveyed. 
Estimates of the known reserves indi- 
cate about five million tons. Swiss 


commercial interests are reported to 
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have been instrumental in the develop- 
ment of the bauxite mines of this region 
construction of an 
Mostar 
by a German concern were reported in 
1938. 


and plans for the 


aluminum reduction unit near 


Bauxite deposits, apparently of high 


quality, are present in southern Zetska 


BAUXITE AND ALUMINUM 


LOCALITIES IN aes 7 
SOUTHEASTERN FRANCE . . 
5 
. M | 
? 
s (sq . 
. ’ * s 
FIGURE 4 Bauxite localities and alumina 
and aluminum plants of southeastern France 
between Lake Scutari and the coast, 
and extend northward up the Zeta 
River valley as far as Niksic (Figure 7 
A deposit of son Importance lies just 
west of Niksi \ large deposit of 
30 million tons of bauxite les between 


district south of 
The deposits of the Nik 
have not 
then 


Bar and Uleciny in the 
Lake Scutari. 
sic district been developed 


because of distance from the sea 


and the inadequacy of transportation 
facilities, but there is no apparent handi- 
cap to the deve lopme nt of those south 
of Lake Scutari, sinc 


quality and are not 


they are of good 


more than five o1 


six mules from the sea A railroad runs 


inland from Bar to the northwestern 


end of Lake Scutari, passing near if not 
through this district 
There are rous bauxite 


num deposits 
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in northwestern Yueoslavia The ore 
of the Wochein and Feistritz region in 
the headwaters of the Sava River has 


been known since 1886 and is practically 
karther cast, the occu 

Steiner Alpen and the 
Celji region in the Sann River valley ar 


exhausted. 


rences of the 


There are 
ppel 
Sava valley and on the northern Adriatic 
islands of Rab, Krk and Cherso. Many 


of these deposits in the northwestern 


relatively recent discoveries. 


also deposits elsewhere in the | 


parts of the country are not at present 


considered to be of commercial value 


because of their poor quality and. th 


difficulties of transportation. 
bauxite in 


Production of Yuvoslavia 


before 1925 did not exceed 100,000 tons 
per year (Figure 5). It) fluctuated 
around that amount until 1935, when 


for the first time more than 200,000 tons 


were mined. 
1938 


The output rose to 400.000 


tons in and declined to an esti 
mated 260,000 tons in 1940. 

Most of Yuroslavia’s 
The 


num produced in the 


bauxite 1s ex 


ported. limited amount of alumi 


country required 


only 16 per cent of the average annual 
bauxite production from 1930 to 1939 
197,879 tons) and the remainder was 
exported, chiefly to other European 
countries. Germany took 96 per cent 
160,000 metric tons) of these exports 


and small quantities wert 
Italy, Sweden 
Shipment is normally by water from. the 
ports ol Split or Sibenik to Netherlands 
North Sea 
reduction 
Elbe 
land 


and are relatively expensive. 


shipped lo 


and the United States 


or (Gserman ports for tran 


shipment to centers in the 


Rhine and River vallevs, since 


most of the routes are not vood 


ITALY 


Numerous occurrences of bauxite ot 


grade and size are known in 


Mining 


mainly in two regions: in the peninsula 


Varving 


Italy has been carried on 


ne 


a 


neces 
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of Istria, and in the south central Apen 
nine provinces of Abruzzi and Cam 
pania. The Istrian deposits are more 
important, both with respect to quan- 
tity and quality of the bauxite. Recent 
estimates place the total reserves at 
about 34 million tons, although two 
thirds of this is high in silica and not 
suitable for the Baver alumina process. 
Certain bauxite bearing areas of th 
country have not been fully explored, 
however, and the total resources may 
ultimately prove to be much oreatel 
than this estimate. In addition, recent 
improvements in processing high-silica 
bauxite may extend the usable reserves 

Phe Istrian deposits occur in) three 
groups in a north-south zone through 
the center of the province Figure 7 
Phe most important of these is in the 
central part of the peninsula. — Istrian 
reserves have been estimated at approxi 
mately 16 million metric tons of usable 
ore Five or six million tons have been 
added to the known resources by the 
recent. discoveries in) the vicinity” of 
Other 


occurrences are in the southeastern por 


\idussina Wn this central distri { 


tions ol Istria ind on idjacent islands 
A third district, 


cent) Yugoslavian deposits, is in- th 


a continuation of adja 


Isanzo River \ illey ind on the slopes 


of the Julian Alps in northern Istria 


The bauxite of Istria as a whole is 


i 


similar in character and modes of occur 
rence to that of the Dalmatian region 
Approximately 60 mining concessions are 
held in Istria, although the maximum 
number of locations worked at any one 
time in recent. vears has been ibout 
twenty 

Phe bauxite of peninsular Italy occurs 
on both sides of the central \pennines 
and in southern Italy Before the an 
nexation of Istria, this area was. the 
chief source of) ore The deposits ot 
the provinces of Abruzzi and ¢ uNpania 


are ot greatest value, although recent 


discoveries have extended the known 
resources of the province of Apulia on 
the Adriatic side of the peninsula. Or 
from Abruzzi was used in the first 
aluminum reduction plant constructed 
in Italy. The reserves of Abruzzi and 
Campania have been estimated at 6 mil- 
lion tons and 2% million tons, respec- 
tively. Phe Apulian deposits are 
estimated to contain 4! million tons 
of usable ore. 

The annual production of bauxite 
from peninsular Italy has not been 
yreat. The 


Mountains and the 


deposits ol the Bruzzi 
vicinity of Bene- 
vento in Campania have been known 
for more than a quarter of a century, 
but because of the high iron content of 
the ore, they have been worked only 
on a moderate scale The aluminum 
producers prefer the better grade Istriar 
ore The annual production of the 
\pennine district has generally been 
less than 20,000 tons. The more re 
cently discovered Apulian deposits neat 
the Gulf of Manfredonia are becoming 
of considerable importance for aluminum 
Mining began in 1939 neat 


San Giovanni, about 20 miles nerth ot 


i 


produc tion 


logeia, and the ore is also produced 11 
other parts ol this district. The baunits 
is shipped from the port of Manfredonia 
to Venice for use in northern Italian 
plants 

Italv’s bauxite production began on 
a small scale in 1905, but remained less 
than 10,000 tons annually until after 
the first World War and the acquisiti Dp 
of Istria During the war vears Istria 
was producing from 50,000 to 70,000 
tons This total Italian output declined 
with the close of the war The produc 
tion rose steadily from 13,000 tons tn 
1920 to 140,000 tons in 1924 and almost 
00,000 tons in 1925, but dropped to 
5,000 tons in 1926, recovering slowly to 


another produc tion peak ot 193.000 tons 


it the beginning of the world-wide 








x) ECONOMI 


depression following 1929. Through 
another period of slow recovery Italy 
reached an output of 170,000 tons in 


1935, 262,000 tons in 1936, and 386,000 
1937. The dropped 
slightly in 1938, but rose to an all-time 
record of 484,000 tons in 1939 


kxcept for 


tons in output 


Figure 5 


short periods, Italy has 


ranked third among European and fifth 


among world producers of bauxite (hig 
ure 3) 

Since its acquisition by Italy, Istria 
has supplied approximately three 


fourths of Italy’s total bauxite produc- 
tion, with the other deposits apparently 
The 


portion of Istrian ore used for aluminum 


being held partly in reserve. pro 


production is even greater than. this, 
since the bauxite of Campania is used 
chiefly for the manufacture of aluminum 
The re 


cently discovered Apulian deposits neat 


salts and artificial corundum. 


Foggia are used in the manufacture of 


aluminum and the output was increas 


ing during 1940 and 1941. 


BAUXITE PRODUCTION 
IN EUROPE, 1900-1940 
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FIGURE 5 


production in’ Europe, 


Mine ral 


other oOuree 


1900 
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Italy is one of the few bauxite-pro 


ducing countries which also has an 


important aluminum industry, and most 
of the production is used domestically 
\pproximately one-third of the prewat 
output was exported, almost all of it 


to Germany. been de 


Exports have 
clining, however, and in 1938 only one 
hfth of the 


Limited 


total output was exported 


amounts of refined bauxite 


alumina) have been shipped to Swit 


Z( rland. 


SOVIET UNION 


The 


Soviet Union, until a few vears avo, 


known bauxite resources of thi 


meager and of poor quality. Until 1935 


only the low-grade de posits of the Tikh 
vin district, east of Leningrad, were 
beige mined as ore for aluminum reduc 
tion Within the last decade, howeves 


has led to the 


bauxite dis 


intensive exploration 


discovery of several new 


tricts which greatly extend the reserves 


and which have resulted in a phenomenal 
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\LUMINUM 


With 
a posits, the 


growth of aluminum production. 


the development of new 


bauxite output rose from 11,600 metric 
tons in 1931 to 203,000 tons in 1936, 
and to an estimated 270,000 tons in 
1940, 

Most of the usable bauxite deposits 
of the U.S.S.R. are in the Ural Moun 
tain region The better ore of the 


Pikhvin district has already been mined 
ind the remaining part of the originally 
estimated & million tons of ore is for the 


most part low-grade Because of th 


rikhvin ore, 
the cost of has 
siderably higher than the world market 
price and this, together with the limited 
sof the district 


search 


silica content of 


UNCOSSILV ¢ 


been CO 


| 1 
reserve led to the exten 


SIVE which brought to light the 


new deposits now supplying most of the 


bauxite consumed in the Soviet Union 

Probably the most valuable of the 
bauxite districts of the Urals is) th 
INabakovsk district on the eastert 
Central Urals 
high 


composition the 


| slopes 
of the Figure & BY 
cause Of its unilorm 
Shapochka 
deposit in this district is estimated to 


world his 


deposit contains at least 10 million tons 


quality and 


IKrasnava 


bye one of the Dest m the 


and the total reserves of the 


ol ore 
district are estimated at 


South of the IK 


hKabakov sk 


30 million tons thakovsk 


district is the Kamensk district Iwo 


deposits in this district contain 11 million 


tons otf baunite ind their tavorabl 


location has led to the establishment of 


an aluminum reduction industry. at 


Kamensk Phe Kamensk alumina and 
the aluminum plants use bauxite from 
the Kabakovsk district as well as local 


ore Qn the western slope s ol the 
Satinski 


which 


southern Urals are the and 


Ivanovski districts 
than 
ore \bout 100.000 tons ol baunite were 


1937 


Katar Con 


tain more S million tons of usable 


two districts in 


lrals 


mined from these 


In the southern bauxite occurs 
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ke UROPE 83 
in at least two othe districts, and 
although figures of reserves have not 


been issued, the total amount is thought 


to be lare 7 


Jauxite occurrences have been re- 


ported at a number of places in the 
| zbek S.S.R. 


\kmolinsk dis- 


the most important in 


Kazak republic, and in 
Several deposits in the 
trict to be 


the 


SCCTH 
cd posit 
| zbe k 


is indicated to be ot satisfactory quality. 


former area, and a large 


situated north of Andizhan in 


Other occurrences in the Soviet Union 
are in the Wirghiz republic, in West 
Siberia, East Siberia and in the Far 
kastern Territory, but most of thes 


fully studied 


industrial 


been 
and 


remain undetermined 


ck posits have not 


and the reserves value 


In her search for aluminum ore and 
in the absence of sufficient favorably 
located bauxite deposits, the Soviet 


( nion has turned in part to non-bauxit 


sources of aluminum Recently there 


was begun operations for the extraction 


of aluminum from = nepheline syenite 


tailings of apatite mines in the Wola 


Peninsula \ specially developed, new 


and simpliticd process permits the pro 


duction of aluminum, with potash and 


phosphori acid as by products \n 
attempt has also been mac by the 
Soviet Union to derive aluminum from 
alunite. Estimates indicate that ther 


are approximately 93 million tons of 


S.S.R., mostly in the ¢ 


SOE 10 


alunite in | auca 


sian area, from which million 


tons of aluminum can be produced. 


(GREECI 


Deposits of bauxite are fairly wide 


spread in the limestone regions of south- 
ern and western Greece, with similar 
many of the 
the \egean Sea, 
Naxos, Melos, 
of the Cyclades 


the Gulf of 


OCCUFFENCeS ON islands in 


including Amorgos, 


IXKimolos and Sx riphos 


group, and Aegina in 


\egina Phe 


most impor 
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tant deposits at present are those just 
of the Gulf of Corinth, 
particularly on the southern slopes of 
Mount the de- 
posits on the island of Amorgos were the 
1940, 


estimated at 


north and east 


Parnassus. These and 


only being mined in 


Total 


60 million 


deposits 
reserves hay = been 
tons, 


although subsequent 


(sEOGRAPHY 


mining, enables low-cost productior 
$1.04 to $1.06 per long ton, delivered 
at the dock 
markets. The 


crease as underground mining becomes 


and export to foreign 


cost of mining will in 


necessarv and as the more convenient 
located deposits are exhausted. 


The annual production of bauxite 1 








exploration may extend the known oc- Greece prior to 1935 was less th 
currences of commercial quality ore. 15.000 tons. During 1936 15,000 tons 
Approximately 10 million tons are avail- were mined, while the output in 1938 
ne a we — az — 
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FIGURE 6 Distribution of bauxite trict 


able in the area of recent mining opera 


The 


quality and occurs as layers or por kets 


tions. ore is of relatively good 


in limestone. Mining is still by open pit 


methods and the ore is shipped from 


Parnassus by rail to the small harbor 


of Itea for export. The proximity of the 


developed areas to coastal water, to 


gether with the low cost of surface 


J 
in ilumina and aluminum plant n kurope 
and 1939 approached 200.000 tons 
The greater demand and increase in 
price in world markets was a natural 
cause for this greatly inereased pro 
duction 

Practically all of the bauxit: pro 


duced in Greece is exported, since ther 


reduction industry in 


Plans 


is no aluminum 


the country were made in the 


late 


alumina 


1930's for the construction ot all 


ind aluminum = plant, using 


electric power falls in 
the Acheloos River in_ the 
Mount uns Phese 


interrupted by the war, but may be 


developed from 
southern 
Pindus 
completed later (sermany has been 
the leading consumer of Grecian baunite, 
half of the 


he annual 
1940. 


prewar consumers were Great 


Norway, Sweden, and 


importing about on 


production betwee 1936 and 


Other 


Britain, 


| tpan, 


the United States Onliv 1,000 tons were 


exported dur y the first nine months 


of 1940 and large stocks of undisposed 


DAUNITE were Ol hand early in 1941. 
It seems lkel rerefor mining 
ceased during the wat Cessation of 
hostilities in Fkurope and at least partial 
resumption of peacetime trade relations 
should revive tl mining activities 
the near future 
ROMANI 

Romania's | LUNI depos S |e 1 th 
Bihar Mountain region west of Cluj 
Proven reserves are in the neighborhood 
of 10 million tons, although German 
experts est ted the it 40 to 42 1] 
lon tons Romanian reports speak of 
billions of ton Much of the ore is of 
good quality but in general it 1s not as 
good in quality as that of Hungary 
Production has been but 10,000) to 


12,000 tons per ve althouvh the esti 
mated 1940 production Was 10.000 tons 
Phe ore 


deposits which have to be 1 


Occul 1! SCTNNI-CO!I solidated 


1 


ined by the 


ust of exple sive makin the production 
cost relatively high \lthouch the iron 
xide content is considerable, modern 
ecfining methods are considered able to 
cope with its removal However, this 
Is a handicap In Compelling with better 


ores in) world) markets Phe deposits 
re not. very favorably located with 

regard to transportation facilities 
Romanian bauxite was mined in the 


INDUSTRY O} 


EUROPI R5 


district during the latter 
World War | mining 
resumed just before the 


World War II \n 


tons, 


sihar part ol 
had 
outbreak of 


12.000 


and been 


output ol 
OL5 per cent ol world production, 


Was reported fol 1938 itter long idl 


mines were reopened 
Hungary's aluminum consumption in 


SU) ton 


has exceeded 


the past not 


annually, and at the most approxim ite 


? OOO tons of bauxite is required. Small 


i 


quantities are consumed in non-alumi 


num uses, but clearly the major 


for Romanian baunite is in other 


coun 


tries Che district is far from irkets 
and because of transportation difficulties 
can cconomically ship to Germany only 


Hungarian | 


\s a 


ferred by German co1 


rule auNXite is pre 


sumers because of 


] 


the better quality 


(OTHERS 


Bauxite known in Aus 


Spain, and 


depr SIts ire 


tria, Ireland, Germany, 
else whe ( but the ores are low orade 
ind ire not used for the production ol 


tluminum During and following thi 


first World War, atte 


Wu 
LV} 1TV¢ 


i 


mpts were made to 
bauxite in two districts in Austria. 


Production was neve nore than 5.000 


has 


been rout d more 


ls pel Veal ind how ce ised en 
econom 
requirements 
\ustria 

ited 
iuxite have 


North 


The ore 


" 
Deposits contain 


quant! 
ties ot low I ice b 


known 


county ol 


be cn 
Ire land 


was ten) 


nd mined in the 


\ntrim 


porarily used for aluminum reduction 
during the first World War, but. the 
maximum annual output was not more 
than 15,000 tons Later the ore was 
used for the manutacture of aluminum 


salts, but production declined 


and tor a 
number of vears it has been stopped 


Phe 


duction industry of the 


entirely extensive aluminum re 
| nited Kinedom 


is now dependent entirely on imported 
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bauxite. Jauxite was discovered re 
cently in Slovakia and discoveries els 
where may occur. It would seem likely, 
however, that most of the valuable dis 


tricts of Europ are already known. 


MANUFACTURE OF ALUMINA 
AND ALUMINUM 


Since its earliest development the 
aluminum industry has tended to centet 
in Europe. The original isolation of the 
metal occurred in Denmark. The earlier 
thermo-chemical separation process was 


developed largely by a French scientist 
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FIGURE 7 Bauxit oca lit 1 ind alumina 
oe 
ind aluminum plant 1 Yugosla I 


The present two-stage process was dis 
covered simultaneously in France, Swit 
zerland, and the United States. Twelve 
of the fifteen aluminum producing coun 
tries of the world in 1939 were European 
More than 60 per cent of the world’s 
output during the decade prior to the 
outbreak of war was by European pro 
ducers. Europe possessed more than 
one-half of the world’s aluminum reduc 
tion capacity at the end of 1941. 
(sermany has been the foremost pro 
ducer of aluminum in Europe since 1934 


and one of the leading producers of thi 


(SEOGRA 


world 


PHY 


1 ] . } 
. krance has been a consistenth 


important producer and in the 


decades of the century ran 


only 


Lo the 


producers. 


have 


land. 


bee 1) 


ked 


United States among world 


earl l 


Ssecona 


] 


Other important producers 


Norway, Italv, and Switze1 


The Soviet lL nion entered thi 


aluminum production field in 1932 and 


has forged rapidly ahead in recent vears, 


wit! 


an estimated output second only 


to that of Germany and Fra 


\usti 
indus 


War, 


ia h. 


is Ope rated a Silla 


trv since before the 


which has been expanded durit 


recent vears of Gserman cont! 


Hung 
hnewel 


Outpt 


(aern 


ry 


\ ugosl via, and 


nee 


11) 


1940. 


I reduction 


first 


World 


} 
| Swed ] 


Spain ur 


kuropean producers with smallet 


Its 


(GERMANY 


lanv's entrv into the 


production held was later t 


other countries of Europe, b 
first World War her annual output has 


surpassed that of anv othe 


the continent France, Switzerland and 


(sreat 


Britain il] orlginatee 


duction ( 


t] cst 


QO] (. 


irhier, but the 


| 
it 
hat 


i 


ul s 


1 


iT 


il 


Ct ihe 


producet (1 


| then pro 


industry ou 


countries did not re ich the S17 
ermany’s During the past twe 
decades Germany was clearly the leading 


european producer of the met 


only 

prodt 
outpt 
the d 


One third ol 


and 
ot be 
way, 
euro 

Ge 
tain 


Occul 


Wale! 


during 


1 


Second 


world 
CTT) il 


uri 


1 
to the United States among 
icers, from 1938 to 1940 ( 
it was greater than ours 
ecade ending in 1939 it constituted 


exceeded the combine 


Ahce 
Othe 


pe. 


rman 


it 


the Soviet | nhio 


1 1 
the total kuropean output 


d tonnaves 


1} 


nd Not 


major producing countries 1 


\ h is ho b LUNI cl po 


; : 
ig alumunul rade. ore 


11) 


ina and high in iron 


content 


the 


Hesse but the OT 


first World \\ RF 


ce Is 


} ‘ 
oul 


sIts COl 


1 posit 


ind COT 


Dome Sti ores Wel 


low ou 


1 
hbined 


uncconomical. Attempts to utilize thes 


A SO Nm Sm ot 


~ argue neeser 


domesti ores } ive 


Cess 


aluminum thus 


from imported ores 


tion ot baunite to 


tons mm 


1933 


because of th 


$ OOO tons 


‘ reatel cost Ol 


produced thar met 


Don ( stir 
talled 1 


produ 


TOO) metric 


1934 and 


15,000 tons in 1935, but such small 
imounts are insignificant to the baunit 
consuming industries | eC vears 
the domestic ores have been used mostly 


for the manutactut 


chemicals 


num trot clav h 
in Cae] i d 
iu ul ( }) 


plant at Lippe, West 


intly with the | 


i 
tlun nually 
Phe cost of alu u 
Twice Nn in | 
this - preve re 
the I Produ 
involves the use of 
fro tha equired 
process fe he ou 


produci 


= u ed CSCAT( 

1 ethods of 
dl hut u 
Pechni \ itis 


r producing alu 


ive Lae developed 
1939 S&S .QOO tons oft 
roduced — trot this 
scale) experimental 
phalia. This plat 

ituta works were re 


1! ( i < bout 
uN howeve d 
' 
Ss CO] 1) ( i! 
tro ( i\ tis 
equipnie dittere 
he usu Bave 
: 
i ( Ol Daunte 
( Bave plants 
i\ 


the empted u ition of clay 

| etto 0 d some domesti 
naterial of sutticient abundances d 
che pness, expr ( shave ere ick 

Germany with phonolite Phonolit 
occurs in certa ocks whicl e ext 
sively distributed various parts ot 
Cx ly, espe \ 1 Live Vorcank 
kite mounta » souther Quray 


aluminum tron 
hich ] i —-—. 
products which have some Value 1m Tie 
manufacture of cement and certan 
chemicals 
In spite of all attempts at self-sufh 
cieney in aluminum raw materials, Get 
many at the outbreak of war was the 


world’s greatest importer of bauxite as 


I 
We | is one of} ie larges producers ot 
tluminu | ports eCel vears hav 
totalled more than a million tons annu- 


most one-third of the world’s 
Practically all of this was 


output 


supplied by various nearby 


. <s 
) * 
oa ( 
° 
+ cow f 
biGt . Bs i! i 


Hung wy ind 


each supplied 


countries 


Yugoslavi 
ipproximately one-third 


of the imports in 1938. Other sources 


include France, Italv and Greece md i 


LYSS 193.000 tons were in 


the Netherland Indies 


ported tron 


Not all bauxite 
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imported by Germany was used for outbreak of the first World War. ane 


aluminum production During the first was not afterward resumed on its forni 
eight months of 1936, approximately scale 

10 per cent of the ore imported from \t the outbreak of war in 1914. wit 
France was used in the manufacture of — imports of aluminum cutoff, Germags 


chemical and other n minetallry products. Was faced with the HeCESSILY ol pore 
Development: 1897-1918. The devel ducing an adequate supply within hi 
opment of the German aluminum in own borders Phe increased demand 


l 


dustry was handicapped by a lack of | resulting from the searcity of copp 


suitable ore and a deticiency of cheap) and other metal emphasized the str 
electricity Self-sufficiency In nearly tev value of aluminum production 
ll the required auxiliary materials, to Phe construction of tive new reductio 
vether with the very considerable ad plants increased the output to a may 
mand for aluminum products and a mum of shehtlhy more than 14.000 to 
reluctance to depend on imports, led in 1918, after which production declined 
to the growth of the gigantic industry Phree of these located at Rummelsbur 


vhich existed immediately prior to and Horrem., and Bitterfeld. respective! 
| 


during the first years of the second near Berlin, Cologne and Leipzig, used 
World Was This development from — clectricity generated at nearby or ass 
the early beginnin of the industry in ciated lienite-fired steam plant Phi 
(Gsermany a seant half-century ago ov vere designed to produce 9,000) tor 
curred chiefly in) two) short period innually, but were actually produc 


from 1913 to 1918 during the tirst World 
War, and subsequent to 1934 Phe 
industry originated in 1897 with the 


construction of a small reduction plant 


at Rheinfelden, Baden Phe annual © 

output of this plant was about S00 | * C7 

miectriu Lons, upplyin only i niall f 

part of the domestic requirement ® 
sefore the first World) War, Get o*. mi 

many, France and Switzerland com 


prised an cconomic unit mm alumanum 


production ()} thre three lt rance po 


( sed cood bau pte md che ip elon 

tricity bout no caaod coal and ttl PrGuRE Oo ) ul uy i 
hyvdrocleetru powell ind Switzerland ti n beurope, 1934 19 iveraye ) 
. \} \ . atl , 

had only hydroclectric power Barut 5 

mined inp branes a hipped to Ger 


1? O00 ton Neverthele thy did not 


mieet the requirement ind two mor 


lished soon afterward 


One of these wa thie lerftwerk at Grey 


many for treatment im the preparation 


of alumina, and Gserman alumina wa 


upplied to reduction works ino branes plants were estab 


and Switzerland Phe latter two coun 

tri in turn supphed Germany with enbroich, north of Cologne with 

most of the crude aluminum required by designed capacity of 12,000 metric tor 
her already well developed aluminum the other and largest wa the Tocaut 
products manufacturing industry Phi werk, near Lausitz in Saxony. Lignite 


trade arrangement disrupted by the fired steam plants provided the nec ut 
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1917 


was be 


electrical current in each case. In 


still another reduction works 


gun, but it was not completed and put 


into operation until 1925. This was at 


Toging, on the Inn River in) Bavaria 


and was the first German aluminum 


reduction plant to be supplied with 


hvdroelectri powel! 


Phe bauxite for this wartime alumi 


num industry in Germany was obtained 


from the Bihar region of Translyvania, 
from Istria, Dalmatia and southern 
Croatia, and from the Salzburg region 
of Austria, as well as from domestu 


Hesse In the 


attention Was 


deposits in postwat 


period hore devoted to 


domestic ore but the more attractive 


prices and better quality of Hungarian 
utilization 


baunite then 


Poday 


hand ippe d 


domestic bauxite is used only in 


the production of abrasives, chemicals, 
refractories and for similar non-metalli 
PUPrpose 

Phe expansion of German aluminum 


World Wat 


was handicapped not only by the ab 


production during the first 


sence of suitable domestic ore but also 
by the high cost of electricity. Neithes 
of these difficulties has as yet been 
completely overcome \ll of the pro 
ducing plants of the period were sup 
plied with electricity) from thermal 
plants which used lignite as fuel Phi 
works at) Rummelsburg, Horrem and 


sSitterfeld were closed after the war be 


cause of thre consequent high cost of 


Phi Inn 


although expanded recently hea 


production River plant 
been 
mount of 


avatlabl iy othe 


handicapped by the limited 


hydroclectris eneryy 
Vicinity 


Deve opment Sid veguentl lo L034 Cael 


many s loading ilumunum 


po Mion as an 


producer at the beginning of the present 
War Wa clu largely to 


1934 Phi 


S00 metre 


i potae Howie h | 


growth since total output of 


1934 


than doubled i it Wal 


1933 Wal 1 ton In 


thi Wil 


Tlicote 


INDUSTRY O} 


again in 


EUROPE &9 


1935 The annual production 
1935 to 97.200 
1938 and 


The output of 


70,700 tons in 
sae 


tons in 


rose from 
tons in 1936, 
161.100 


crude aluminum in 


00 tons in 
1939 
1939 was estimated 
at 200,000 tons and at 240,000 in 1940 


Figure 12 In 1941, the combined 
German and Austrian production was 


variously estimated at from 300,000 to 


450.000 tons 
German aluminum production since 
the period ol 
1934 


requirements 


CAPAansion beginning in 


has supplied the total domestic 
Imports during the five 
vear period from 1935 to 1938 averaged 


11,576 bal 


anced averaging 


tons annually, but 


exports 


them almost exactly, 
11,519 tons per year during this period 
Ot the 14,521 


5.843 tons were 


tons imported in 1938, 


obtained from Canada 
Switzerland, 2 


$3,425 tons trom 739 trom 


Norway and 1,650 from the United 
States. Exports were chiefly to the non 
tluminum producing countries of cen 
tral and castern Europe 

Distribution of Constituent Plants 


Phe 


Gsermany at the 


alumina and aluminum plants of 


beginning of the second 


World War were relatively widely dis 
tributed In general, however, they 
were located in three regions 1) in the 
Rhineland and Westphaha, (2) in Sax 
ony and adjacent Silesia, and (3) in 
Bavaria In the first of these were 
three alumina plants at Duisbere, Berg 


and 


plants Al 


hem Lunen, and two reduction 


(srevenbroich and Lunen 


Lhe { low 


receipt ot 


Figure 6 


ations are tavor#r 


ible for the bauxite by sea 


from Yugoslavia, Greece, Italy) and 
other coastal fields after transshipment 
up the Rhine River Both coal and 


Vhe 


respect to 


livnite are available in the reg 


1On 


plants are also oriented with 


the tabricating industrial 


plants im the 


Rhine valley and associated regions 
The Croldschmieden ind tauta alu 
nina plants, respectively in Silesia and 








90 EKcONOMK 


Saxony, received bauxite from Hungary 


and prepared it for reduction in the 
aluminum works at Lauta and Bitter- 
feld, both in Saxony. SJoth coal and 
lignite are available as fuel for these 


plants. The Innwerke at Toging, near 
Muhldorf, 


from several sources until the construc 


Javaria, secured alumina 
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FiGurRE 10.--EFuropean bauxite trade, 193% 
Exports were chiefly from southern to central 


Europe an countries 


tion of the new Nabwerk alumina plant 


at Schwandorf in 1938 This latter 
plant profited from a short haul and 
cheap transportation on the Danube 
River in receiving bauxite from Hun 
gary. Transportation costs of bauxit« 


from the Gant region of Hungary to thi 
plant are reported to be | than one 


half the costs by 


neal 


rail to the Lauta work 


Leipzig. Southern Germany wa 


ection inn the 
The 


Rivet 


thus favored over other 


utilization of Hungarian bauxité 


hydroclectric energy of the Inn 


locating factor of the 
The 


upplie d with 


installation is thy 


Toying reduction plant Rhem 


felden Baden 3 


alumina from the 


works in 
Bergheim plant meat 
Cologne and from the independent Mun 


denheim alumina plant near Ludwi 
| 


haven (bhigure 6 


Problems Several problem have 


been confronted in the development of 


German aluminum industry Phe de 


ancl zine 


(sEKOGRAPHY 


pendence on foreign sources of bauxite 
has been partially alleviated by con 


cessions granted to German 


CONCCTNS 
in some of the bauxite-mining countries 
Commercial control and political influ 
ence in a manner guaranteed the supply 
could be re 


so long as these controls 


The 


produced in) Germany 


tained. average cost of aluminum 


was considered 
to be about 10 per cent higher than in 


most chiefly 


countries, because of the 


higher cost of the steam-generated cle 
tricity used for the major portion of the 
output. Practically all other producing 
countries use hydrocleetric power exclu- 


sites and. the 


sively. deficieney of vood water 


powet! abundance of coal 
and lignite has produced this situation 
Only the Rheinfelden and 


Inn River reduction plants us 


in Gsermany 
hydro 
cleetric power and their output in 1938 
fifth of the 


other 


was only about one total 


Competition with demands for 


the available electricity tends to increase 


its cost, and cconomical aluminum 


reduction requires relatively cheap Clee 


tricity 

Carbon electrodes for the reduction 
plants formerly were made from petro 
leum) coke imported from the United 
State In recent years, however, most 


of the requirements have been 


from the 


upplic | 


byproducts of German petro 


leum refinert and from piteh recoy 


ered from domestic coke work 


yvnthety 


gasoline plants and other source 


Substituted lo? 


In addition to the 


Aluminum 
Welals 


for aluminum, Gsermany wa 


(ar¢e 
normal use 


interested 


wn che veloping the industry in order to 


be able to substitute alumununms for the 


Hore carce metal ( 


Oppet lead tin 


Wore 


notably det erent During 


the period from 1934 to 1938 the total 
mine output of copper wa 147 000 
metric ton thre melter output wa 


406.700 ton 


and con Ulniption 1.210.800 


Phu thre 


ton domesti 


output Wil 


\LUMINUM 
about 12 per cent of consumption and 


smelter output 25 per cent 


During 
the same period, 35,200 metric 


lead 


and 


tons ot 
mined, 747,200 


1.033.700 


Were 


tons retined 


tons were consumed 


Phe tonnage mined was about 34 pet 


cent of consumption, and about 72 
per cent of the requirements were 
derived from German. refinerie hie 
smelter output of tin was 37,300) ton 
and consumption 88,5000 ton hie 
mune output of zine (848,700 tons) was 


about 79 per cent of consumption, and 
smelter production 691.200 ton 


64 pel cont Phi 
was 1LOSO.900 ton 


about 


total consumption 


Phe emphasis on aluminum as a 


strategie metal to substitute for more 
SC ibe Corie Call bv Cen i the COM MpPara 
tive increases in the consumption of the 
various metal from 1929 to 1938 
Consumption of aluminum inercased 


bh? per cent, Coppel (0 pel cent, lead () 


) 


per cent, tin 5 per cent and zine 35 per 


cent Con aluminum oon 


19 «) 


uniption ot 


creased from 32,600 metric tons in 


to 176,600 tons in 19389.) Since Germany 


better controlled the alum 


ibole 


other 


Ouires of 


num raw material 


wherever po 
aluminum was substituted for the 
metal Phe extent of substitution was 
probably tif] idter 
Wartime Dei 


world’ reale 


19039 
\Iready the 


t producer of alumununa, 


reatel 


clopmenl 


during the war Germany gamed control 


of till reater aluminum production 


CAPHICIEYS Phi conquest ol brance gave 


her Loauxate 


ryan alumina and alumi 


nun plant hydrocleetric mstallation 
and fabrication. facility Phe 


tion of Norway 


OCCUp 
gave che ap hydrocleetri 
Den 


of Greenland eryvo 


power and alumianum plant incl 


yielded 
lite although thi 


Hark tock 


latter was no longer a 


critical matertal in the Gernuan abun 
nun imdustry brie vinthetic eryolits 
had already made it) independent of 
natural source (sermany'’s dominating 
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influence over Yuvoslavia, 


Italy, 


Hunevary, 


(sreece, Romania, Austria 


and Switzerland gave access to bauxite 
and additional aluminum producing and 


fabricating facilities. In addition, three 


new reduction plants with a total capac 
itv of SO.000 tons 


were re ported under 


\ustria in 1941, two on 


the Inn River below the Innwerke plant 


construction in 


and the third on the Enns 


River In 


spite of the difficulties of overburdened 


transportation bac tlities, labor shortages, 


the heavy demand for steam and clectri 


power by other industries and damages 


inflicted by Alhed bombing, Germany 
did not suffer from a lack of aluminum. 
Ik RANCI 


brance was the founder of the alumi 


hie 


eparation ol 


num mdustry 


pioneer chemical 


proc or the 


metallic 


aluminum from oxyveen was 


nuddle of 


clk Ve loped 


there in the the 


nineteenth 


biaguere Viuminum output of the leading 


producing countru 1930 1939 average, except 
Soviet Union (1932 39), Japan (1934-39), Au 

tri 19400 48 Sweden 1934 489), Tlunears 
1937 49), Vuposlavia 1937 39), and Spain 
1940) 46, 194 9) Data trom Minerals Year 


hook anc Mineral Locusts 


\ Frenchman, 


\merican wa 


century Hnultaneousls 


with an responsible for 


the discovery and commercial applica 


tion ol the clectrochenneal process 


which succceded thre 


MOre CNPCHsive 


LS86 This 


Process is 


chemneal eparation alter 


ball Herault 


cleetrochemucal 
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essentially unchanged in its application 


to present-day reduction of metallic 


aluminum. This early start has been a 
factor in the importance of France in 


the modern aluminum industry. 


Distribution. The aluminum manu- 
facturing industry of France centers 
south and east of the Rhone River 


(Figure 4). Only one of the five alumina 
producing plants and three of the tour- 
teen aluminum reduction works are west 


of the Rhone. 


turing plants are located at La Barasse, 


- 


The alumina manufac- 


ALUMINUM PRODUCTION 
IN EUROPE, 1900-1940 
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FiGure 12.— Aluminum production in Europe, 


Yearbook and other source 


St. Louis des Aygolades and Gardanne 
in the department of Bouches du Rhone, 
at St. Auban in Basses Alpes, and at 
Salindres in Gard (Figure 4 The first 
three lie at or near the Mediterranean 


coast between the 


bauxite mining dis 


tricts in Var and in Bouches du Rhone. 


The alumina plants are thus favorably 


the 


located for processing bauxite of 


these districts, cither for shipment to 
the reduction plants lying to the north, 


or for exporting alumina through Medi 


1900 


(GEOGRAPHY 


terranean ports. The St. Auban plant 
on the Durance River in Basses Alps 
refines Var bauxite for use in the reduc- 
The 
at Salindres uses Herault bauxite 


tion plant at the same location. 
plant 
and supplies alumina to the reduction 


plants on the 


the northern slopes of 
Pyrenees. 


The aluminum reduction industry of 








France centers farther north in_ the 
Alpine departments of Savoie, Haute 
Savoie and Isere south of Lake Geneva. 
Five of the fourteen reduction works 
- 
> 
, 

4 Tir 

y $ 

FA ~ 

/ fitaqnn-* 

SIS : 
1940 (1940 estimated Data from Minerals 
are in Savoie, two in Haute Savoie, two 


in Isere, 


and one in Hautes Alpes. An 
other is at St. Auban in Basses Alpes 
The remaining three locations are in the 
departments of Ariege, Hautes Pyrenees 
and Basses Pyrenees, all on the northern 
slopes of the Pyrenees Mountains. Ap 
proximately 


70 per cent of the total 1s 


produced in the Alpine region and 30 
per cent in the Pyrences. 
Power 


for the reduction of aluminum in France 


The electrical power needed 


\LUMINUM 


is supplied by hydroelectric develop- 
ments on the streams of the Alps and 
Mountains. The 


plants are all situated on or near these 
the 


Pyrenees reduction 


streams. East of the thir- 
the Are, 


and 


Rhone, 
teen aluminum plants are on 


At ve, 


rivers, all tributaries of the Rhone hay 


Durance, Romanche Kier 
ing their headwaters in the Alps Moun 
tains. Twoof the plants in the Pyrenees 


the Ariege Neste 
Most of the reduction works have then 


are on and rivers. 


own power stations. Others use energy 
purchased from nearby developments. 
There are 


many interconnecting trans- 


mission lines almong the power plants 
of the Alps, Pyrenees and Massif Central 
to guarantee a continuous 


Since the 


power sup- 


ply. streams of this region 


are relatively small and short, practically 


all of the water powe! sites are limited 


in their energy output. kor this reason 


than 


more any other, the reduction 
works are small. The largest of the 
fourteen units has a capacity of only 
6,000 tons annually. Most of the French 
aluminum plants are integrated with 
other consumers of clectrical current. 
Phe plant at Venthon near Lake Annecy 


in Haute 


three 


Savoie, for example . is one ol 


aluminum producing plants of 


eighteen large electro 


works 


three hvdro 


clectrochemiecal, 
thermal and electrometallurgical 
of a single concern. Twenty 
electric installations supply energy for 
these cighteen factories 


lrends. Phe 


industry in 


Production aluminum 


reduction france is one of 


the oldest and most) permanent in 


Kurope : Phe 


natural conditions for the 


industry are probably the most favorable 


on the continent Jauxite and hydro 
clectric energy are conveniently located 
with respect to cach other The added 


economic factors of industrial develop 


ment and demand for the product result 


in the industry's more logical develop 
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ment here than in almost other 


any 
country. 
The development and annual produc- 


tion in France has been relatively more 


stable than elsewhere. Only minor 
changes have interrupted the regular 
increase of output (Kigure 12). Metal 
production rose gradually from 1,000 
metric tons in 1900 to 14.500 tons in 
1913, declining to 6,000 tons in 1915. 
The stimulus of the first World War 
increased this to 15,000 tons in 1919 
followed by another slight decline. The 
annual figure rose from 7,500 tons in 


1922 to 29,000 tons in 1929, after which 


the depression in world aluminum mar- 
kets led to 


1933. 


a decrease to 14,300 tons in 
An upward trend set in immedi- 
ately and an all-time maximum of 50,000 
tons was reached in 1939 and 1940. The 
output fallen 


tons in 


have 
70.000 


lack of 


labor, an 


Was belie ved to 


below 
1941 


transportation, 


the objective ot 
because of the 
skilled 


supply 


railroad 
ade 


quate coal and hydroelectric 


power. Early in 1942 production was 


reduced two-thirds because of power 


difficulties, although the output was 


reported to have returned to normal 


by April of that vear. 


UNITED KINGDOM 


Development The 


aluminum industry had its origin in the 


modern British 


development of bauxite 


mining in 


County Antrim, North Ireland, in 1896. 


The ore was processed nearby at Larne, 


and reduced to metallic aluminum at 


Fovers, Inverness-shire 


the 


. Scotland, where 
( le ( tri 


local 


Produc tion 


required 


enereyv was ob 


tained from a hydroelectric in 


stallation facilities 


were 
expanded with the opening of an addi 


tional reduction works at 


Kinlochely Nl, 


\revilshire, Scotland, in 1907, again 
usiny locally generated hvdroelectric 
powel One vear later a third redue- 
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tion plant began Opt ration at Doleorog, 


northern Wales 
Although the 


aluminum production was based on the 


early deve loy ment of 


use of Irish bauxite 
to be 


‘ this ore soon proved 


uneconomical because of its low 


alumina content and a consequent 
greater cost ol metal production Be 
ginning in 1897 French bauxite was 


imported and the domestu 


output ol 
yreat, 


Other 


ore, Which was neve experienced 
a marked decline pro 


ducing regions later contributed to meet 


bauxite 


the British ore requirements, but brance 
has consistently supplied the bulk of the 
Irish has 


successfully for the manufacture of re 


imports. bauxite been used 


fractories and various aluminum salts, 


but for several veal has been used 


Nore 
for aluminum reduction 
\luminum production in Great Brit 


ain 1s thus founded on. the basis of 


imported byaruxits which is processed 


coal The 


involves the us 


with the use of domesti 


final reduction process 
of cryolite, most of which is imported 
and large 


which 


cod portion 


from Greenland via Denmark, 
quantities of hydroelectric energy 
is generated in the more rug 
of Scotland and Wal 
Distribution. In 
North 
manufactured at 
Scotland, al 


Tyne, England 


iddition to the plant 
Ireland, alumina 1 
Burntisland, bkifeshire, 


Hebburn, Newca tle On 


at Larne, 


and at a recently 


Con 
structed plant at Newport, Wales (hag 
ure 6 \ll can reecive imported bauxite 


and coal is obtained from 
field In lovers 


in Scotland, and Dol 


it tidewater, 
nearby addition to 
Kinlochelvs 
Wal 

aluminum at 


Lochaber 1 Inv 


and at 


and 


reduced to 


\\ ihiam and 


Scotland, 


yoroy, tlumiina IS 


metallia kort 
erness-shire 
recently 

Neath 
Wal VIL thes 


hvdroe lectrie 


a fifth plant which wa 


constructed at Resolven in the 


Valley of 


CONSUTNNE 


outhern 
energy in- the 
located at or 


separation proc ind are 
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very near tidewater for economical re 
ceipt of alumina shipped by water from 
coastal locations 


Im poi {s 


supplics approximately three-fourths of 


Bauxite krance normally 


the bauxite imported by Great Britain 


During the tive-year period from 1934 


to 1938, the average annual imports 
from this source was) 153,125) metric 
tons, 58.5 per cent of the total krench 
exports. British Guiana, before the war, 
was second to bkrance, but the annual 


Miports were only 15.000 to 20.C00 ton 
During the period prior to 1940, Greece 
Netherlands East) India 


comimg ol MN portance iS 


and Were bye 
Increasing 
sources of bauxite Imports into Great 


Britain 


from Gsreece increased = trom 
7900) metriu tons in 1935 to more 
than 18,000 tons in 1937 and almost 
4,000 tons in 1938 In 1940, 14,469 
tons of ore were imported from Nether 


lands Kast India Most of the bauxite 

mined in this area had previously been 

exported to Germany and Japan. 
Prewa) Production (sreat 


I inke dl 


) 
’ Yvan) 
Bri | 


ninth in world aluminum out 
put, and seventh 
duces Phe | 
( inada, | Pane? 


Italy, 


amounts 


mong buropean pro 
nited States, Gsermany 
Union, Norway 
and Switzerland produced greater 
decade 
to 1939 (bkigure 11 Phi 


output of Great) Britain, desi 


SOoVICt 


during the from 1930 
thumanum 
oned to 
meet as n 


uch a po ible of her domestu 


requircimient ha been relatively con 
inning (igure 12 
in 1890, production 
gradually to 550 and 
1910. Wartime stimu 
lation pushed the output to 8,300 tons 
in LOTS, 


y O00 


istent from the bes 


from 70 metrie tons 


1900 


rose ton itl 


to 5.000 ton 11) 
but it had dropped back to 
1920 Phrouch 


industry 


further 


pro 


aluminum in 


tons in 
ion the 
duced 14,000 ton 
1930 \ 


tons wa 


gradual expan 


of crude 


maximum output of 32,000 


realized in 1940 


Imports The production did not 


\LUMINUM 


keep pace with the rapidly increasing 


domesti 


requirements, and 


The 


supplied approximately OU per cent ot 


imports 


grew steadily domestic industry 


consumption in 1925 and only a littl 
less in 1930. More than half the needs 
of metallic aluminum were imported in 
1936, however, and British production 


supplied 40 per cent or less of the needs 
in 1937 and 1938 
were chiefly 

although Switzerland and 
plied part of the demand 

Canada 
1929, but had more than tripled by 1935 
The 
1938 and was estin 


in 193° 


Imports from Canada, 


Norv ay 


Imports from 


sup 


S060 


were less) than 


tons in 


tonnage was more than 30.000 in 


ited at 39.000 tons 


hiore than the domestt 


pro 
lollowing the Cal 


duction 


France 


and the loss of avail: 


sources 
of bauxite, British aluminum production 
declined rapidly to negligible 
and ( mnada ha 


Wartinie 


quantities 
supphed most of the 
When bauxite is again 


ind Yuro 


needs 


available from krance, Greece 


slavia, British industrial production will 
no doubt regain cssentially its prewar 
statu and resunny production il ibout 


its former level 


Lhe Soviet { Phin one of thre newel 


producer of aluminum, vet in the short 
time since its entry into the industry 
it h risen rapidly and now ranks third 
among kuropean nation ind fifth an 
world production (Figure 11 Only the 
Lnited State Coermany Canada and 
brance had reater output of crud 


aluminum during the 


period immedi 
itely preceding thr 


lurope 


production tield dates from. the 
construction of the \Volkhovy 
1932 Prior to that 
dome Lie 


requirements of the 


Hiel 
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first World War consumption of alumi 


num in Russia was small In 1913 the 


total imports were beut 1.800 metru 
tons Military needs during the wat 
mere sed annual imports to about 6,300 


tons the largest of any vear before the 


Revolution and for several vears alter 


ward \nnual imports increased to 
6.544 tons in 1929 and to more than 
O.CCO tons in 1931 lhe amount 


dre pped to 10.498 tons in 1932, the 


produc tion 


first 


vear of domesti about 


900 metric tons 


and cle ( line dl rapidly 


as domestic production met an increas 





mviv vgreate 


In 1935 the 


part of the requirements. 


imports were only 538 tons, 


and in 1936 they had dropped to 17 
tons In 1937, 2,547 tons of primary 
aluminum were imported and a larger 
amount in 1938, evidently for stock 
piling purposes. Norway and France 


supplicd most of the 
Likhvin-Volkhov District Phe 


hov aluminum 


Volk 
works is about 75 miles 
east of Leningrad and includes an alumi 
num plant which processes bauxite trom 
the Tikhvin deposits, about 63 miles to 


the southeast by railroad, as well 


plant 


electri 
06.000 kw 
Svanka hydroelectric power plant on the 


Volkhovy 


Lprarcrey ol the cr 


clectrolyvtic reduction 


current 


is supphed by the 


sick ot the Rivet 


mbined 


alumina 


Opp. rte 
Lhe orivinal ( 


plant was 13,000 tons of ind 


6.000 tons of aluminum, contorming to 


the usual ratio ot approxin itely two 


tons of alumina to one ton of aluminum 
In 1934 the actual output was 12,740 
tons of alumina and 5,832 tons of alumi 
num The capacity of the reduction 
plant \\ later increased to 15,000 tons 
md in 1939 and 1940 41 produced about 
13,000 tons of aluminum annually The 
lumina capacity w mecreased to 25,000 
Lol to meet the mere sed requirements 
of expanded luminum reduction 


Cobpren ty 


{ 
itv of 


bikhvin 
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the cost. of 


Svanka electricity, the production cost 


ores and relatively high 
of Volkhov aluminum has been greater 
than is considered economical. Because 
of the high silica content of Tikhvin ore, 
a special process Is required. This, to- 
gether with the lower rate of recovery, 


results in the cost of crude metal being 


about four times as great as in most 
countries. 
Dnepr Works. The second Soviet 


aluminum reduction plant began produc 
tion at Neproges on the Dnepr River in 
1935 (kigure 6) The original construc 
tion included a 32,000-ton alumina plant, 
a 20,000-ton aluminum works, a 17,000 
ton carbon electrode factory, and a plant 
for refining 3,800 tons of eryolite per 
year. The crude cryolite was supplied 
by the Polevskoi cryolite factory in the 
Urals which obtains its fluorspar from 
Siberia. The 


aluminum reduction capacity had been 


Soyusplavik in) Eastern 


increased to 35,000 tons in 1940. Baux 


ite and part of the required alumina 


was supplied from the Tikhvin district, 


more than 1,000 miles to the north. 


The clectric power was obtained from 


the 900,000 kilowatt hydroelectric in 
stallation on the Dnepr River The 
cost of producing aluminum at the 


Dnepr plant was considerably lower than 
at the Volkhov works, 
about half 


world’s 


but it was still 


two and one times the aver 


age cost of the 


leading pro 
second World Wat 


Russians destroyed the 


ducers. Wuring the 


the retreating 
Dnepr dam, and presumably the alumi 
num production facilities as well, in 
their falling into Get 


The Volkhoy 


probably were also destroyed 


order to prevent 


man hands facilities 


equip 


ment from the Dnepr plant is believed 


to have been moved to Kamensk.= o1 


elsewhere in the Urals 


In order to mect the alumina require 


ments of expanded aluminum produc 


tion at both the Dnepr and Volkhoy 
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works, a new 50,000-ton alumina plant 
was completed in the Tikhvin bauxite 
district in 1937. The capacity of the 
increased to 35,000 


1939 it 


Dnepr plant was 


tons of aluminum and in sup 
plicd 31,000 tons of metal, 69 per cent 
of that year’s total output. Its produc 


tion in 


1940 was estimated at 32,000 
tons. 
Kola Pentnsula Area. The third re 


gion of the Soviet Union to enter the 
aluminum production ficld was the Kola 
White Sea area. In 1937 


alumina was first produced at Kanda 


Peninsula 


laksha from the waste material of apa 
tite rock mined at Khibinogorsk in the 
The 20,000-ton plant 


supplied alumina for the 10,000 electro 


Kola Peninsula. 
lytic reduction plant which began opera 
tions in 1939 at Sosnovetz on the border 
of the White Sea. 
200 miles south of 


Sosnovetz is about 
Kandalaksha, both 
the Murmansk 
transportation ol 
materials and the finished metal. Water 
power for dams on the White Sea Balti 
Canal 


Cnerey 


being located on Raul 


road for convenient 


supplicd the clectru 
About 60,000 
available in the 


l ral 


Hecessa&Lry 
kilowatts is 
VICINILY 
After the 
deposits of better-quality 
Ural 


facilities 


Province discover, 
of extensive 
aluminum 


established 


bauxite in. the region, 


production wer 


in this area Jauxite from the Kamensk 


district and from the Kabakovsk dis 
trict about 300 miles to the north ts 
processed and aluminum is) manufac 


Yset 


an associated 


tured at Kamensk on. the River 
bFigure 8). There 


alumina-cement factory. 


is also 
electri powell 
for operation of the reduction cells was 
supplied by a lignite-fired steam) plant, 


which to have been replaced by a 
Yset 


The output in 1940 was approxi 
10.000 


WalS 


hydroclectric installation on the 


River. 


mately tons of primary alu 


minum The 


) 


production capacity was 


5,000 tons and the completed capacity 


ALUMINUM 


was originally planned for 50,000 tons. 
Wartime expansion has probably  in- 
creased the capacity beyond this figure. 
the cost 


the Ural 


plant compares favorably with the costs 


According to Soviet sources, 


of producing aluminum at 
of leading foreign producers. 

The presence of good bauxite and most 
of the required raw materials, including 
coal, which can be brought together 
over short distances to a source of hydro- 
electric power makes the Kamensk dis 
trict one of the most favored in all the 
Soviet Union for aluminum production. 
The alumina capacity in 1940 was out 
of balance with respect to the require- 
ments of the aluminum plant and the 
reported intentions were to supply alu 
mina as possible to beth the 
Volkhoy 
Since the proce ssing cost of Ural bauxite 
that of Tikhvin the 


economically be 


as soon 


and Dnepr reduction plants. 


than 


is less 


Volkhovy 


supplied with alumina from WKamensk, 


ore, 
plant may 


in spite of the 1,200 miles distance which 
them Phe works 


earlier was supplied with Tikhvin baux 


separates Dnepr 


ite and alumina so that the use. of 
bauxite and alumina from the Urals 
might here too be practical. The greatet 
distance from Kamensk (1,500) miles 
than from Volkhov (1,000 miles) would 
be offset by cheaper bauxite and alu 
mina for use in the Dnepr plant. Prob- 
ably a savings at both Volkhov and 
Dnepr plants would result 

Problems. The general conditions 


have not been favorable to industrializa- 


tion in the Soviet Union and the alumi 
num industry has been handicapped in 
major problem has 


several Ways \ 


the available 
Pikhvin has a 


high silica content which makes alumina 


been in the 
Phe ore of the 


quality of 


baunite 


produced from it considerably higher in 
cost than from better quality bauxite 
of the better ores 


rehiet 


Conversion to the use 
of the | should 


rals VIVE some 
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from this difficulty and considerably 
reduce the production costs of alumi- 
num. A second important problem has 
The 
Soviet Union possesses about 36 per cent 
of the 


but only about one per cent of this has 


been the high cost of electricity. 


world’s water power resources, 


been developed. A number of industries 


bid for the use of power from existing 


installations which for the most part 
have been built at unusual expense. 
The consequent cost is too high for 
economical aluminum production. — In 


addition the efficiency of electrical con- 
sumption has not been of the greatest. 


Even by using power from the huge 


Dneperstroi project at the Dnepr alu 
minum plant, the price per kilowatt hour 
is double that of electricity in the United 
States, and the amount of electricity 


needed to produce a ton of aluminum 


from Russian ore is greater. 


Still another difthculty to aluminum 


production in the Soviet Union has been 


the lone distances between raw mate- 


rials, and between reduction plants and 
Tikh 


alumina have 


aluminum consuming industries 
vin bauxite and Volkhovy 
been transported a thousand miles by 
rail to the Dnepr reduction plant. Fluor 
Siberia 
artificial cryolite is manufactured in the 


the Volkhov 
1,000 


spar is mined in’ Eastern and 
| rals, to be consumed at 


and Dnepr plants respectively 
and 1,200 miles away. 

Outlook. The outlook for Soviet alu 
minum production seems good. Con 
tinual improvement of the handicaps of 
early conditions points to eventual 
maturity of the industry and economical 
ad- 


Wats 


, including Soviet 


production comparable to other 


vanced manutacturing nations. 
time damave was severe 
the dam 


the 


destruction — of huge Dnepi 


and installations in the path of 


advancing German army and probable 
the Volkhov 
the Dnept 


destruction — of plants. 


Equipment from plant is 
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to have been moved 
the Urals 


damages may be 


believed, however, 
to Kamensk or clsewhere in 
Moreover, these con 
sidered only and reconstruc 


take 


learned earlier to re- stablish produ tion 


1 mporary 


tion can advantage of the lessons 


On a MOre CCONOTIMNG al basis. 


NORWAY 


Norwegian 


illustrates the 


The 


Wwe I] 


tluminum industry 


strony, locational 
effect on aluminum production of cheap 
Cnerey near good sea 


hydro lectri port 


Bauxite, coal and viftually all requisit« 


lacking, in 


arket Vet 


other than electricity. are 


cluding a lar domestic m 


Norway ranks fourth among kur pean 
and sixth among world producers of the 
metal (kigure 11 Her average normal 
output of more than 20,000) tons 1 


yreater than that of Italv, Switzerland 


Great Britain, Japan, and the several 


minor produciu countris Qnuly th 
| nited Stat (,ermany, ( inada 
France and the Soviet Union had greater 


prewar productios 


Development and Distribution Thi 
attractions of Norway's wealth of low 
cost clectric power conveniently avail 
able at coastal locations were recognized 


relatively carly in the development ot 


world aluminum production and the 
first plant to be located here was con 
tructed in 19O8 at Stanefyord, north 
of Bergen Since it was a subsidiary 
plant of the British Aluminum Com 
pany, its alumina wa upplied ly the 


and most of at 
bode 


reduction cells w 


controllin cf 


output w returned to Britain 
tric Current for it 
ociated w 


obtained trom an terpowel 


thout the re Canny 


erected it Vive 


Ir thin mad 11) 


development \t 
a reduction unit wv 


lands, neat outhern 


Nor Wally 


Sritish interest 


again under the au 


price «>t 
Other carly centers of 


{ tbl hed al 
\rendal on the 


aluminum re clu tion 


WOT ¢ 


kevdenhaven, near Kors 
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tiananfjord in 1914, and at Tyssedal 
on the Soerfjord in 1916 \dditiona! 
works have SIC been established al 


and al 
Norway hig 


directly on. thi 


Hoyanger on the Sognetyjord 


GGlomftjord in) northern 
ure 6 \l] 


coast or on ftyord 
Only the 


these are 


Hoyanger reduction plant 


has an associated alumina manufactur 
Ing plant and can proc imported 
baunite \Il the other works use alu 
mina anported chietly from brance 
(sreat Britain or Germany Phese in 

port iveraged IPpproxin tely 4,1 O00 
tons annually from 1930 to 1939.) Bau 


chietly from. Greece the 


Ll nited States ind 


ite imports 
lrance iveraved 
6,000 tons during this period 


Production and Iexports In pite ol 


the commercial nature of the industry 
ind its dependences on torres markets 
Norway's aluminum output has experi 
enced no marked thuctuations such a 
characterized some producers Produ 


tion icreased slowly 


from OOO tor cunt 


mdustry wa 


established until 1922 Lhe 


inv the first vear after the 


output 


jumped from 4,900 tons in that vear to 
13,300 tons the followine vear, then 
continued it steady increase until the 


fit t decline following 1930 Lhe output 


of 1S 4CO metme tor in 19360 was the 
lowe | 1hiece 19273 1 hie 1939 Lonnie 
of 31,100 was the maximun mee the 
establishment of the imdustrs | 
ure | 

Phe aluminum production of Nor 
way 1 primarily commereml io its 
rhiattirre Before the Will "4 per cent 
of the total output was exported as 
erude metal. Norway thus led leurope 


madd. 
tHhuminum export bigure 13 No one 


Canada, the world in 


cept for 


tandin 
Phe | 
Japan, Germany, the Soviet Union and 
thre \ from 
1.500 to 6.000 ton 


nation is out in purchasimy this 


thuminum nited Winegdom 


4 


nited State each bought 


mnually, and mummies 
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ous countries of Europe secured small 


amounts of the metal. 


ITALY 


Factors Produc 


Phe presence ol adequat supplies 


Affecting Alumint 
lion 


of bauxite and hydroclectri powe! fos 


tered the development of aluminum 


production in’ Ttaly Inferior bauxite 


handicapped the industry 


SOT wh il 





priot to the acquisition of Istria in 1919 
4 

) ) \] ) 

but e ore of pr | ut 
Ciel > ¢ tiie du Lhe 
reatest development occurred subs 
quent to the ut the f+] ci 
posit vhich have suppled the cat 
part of the ore require ce they 
have bee vailabl \bout 97 per ce 
of tl Oo cle ‘ \ itput ol 
Italy hvdroecl ind all of the alu 
minu roduc e operated 
with t! type of cu lt cnerally 
lowe » cost thy tea ene ited 
Powe! i factor of considerabl prot 
bance i! economical thumunut cduc 
tion Plans had been made in 1938 te 


the development ot everal additional 


ite in order to wmsure at pre power for 


the increasing needs of the industry 


ulficrent in produc 
tion of thre chem Lis nece sity lor 
but lacks the re 


aluminum reduction 
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quired coal, as well as coke suitably 


making 


formerly 


pure for electrodes. Various 


materials wer imported and 


are now supplied domestically, but the 
fuel situation cannot be much improved. 
Italy produces a low grade coal in Istria 
and Sardinia 


small \ 


but proved reserves are 


government program called 


for an increased output during the 
period 1936 to 1940, but more than 
YO pet cent of the total coal cansumed 
is normally imported Because of the 
ch ol co | there } s beer espe il in 
terest 1 crecir hermal ethods of 


producing alumina. The Haglund 


~ elt proces \\ s tried at two ol the 
Italian plants, but it was discontinued 
in favor of the standard Bayer process 
whi 1 requires ce 


ubstitute. aluminun 


which can be produced in Italy at a 
ce low ost other countries 
ind lower than in some, for certain 
deticient ( has been a major 

imulus to the reduction industry 
(ou mau deticient minerals Are 


COp 


The combined pri 


a ( a ry production ot cop 
per duri the five-ye period from 
1933 1937 was less than 0.6 per cent 
of the umption lor the sam 
period ut of lead supphed 53 


per cent of th quirements. Neither 


cre ised 


to sul tu \ for the etals. 

ry, * 
\luminut edu n ltalv began in 
1OOS with an output ol about OOO metriu 
{or Phe erowth of the industry has 


been 


; Lhe 


iluminum 


qqpuite steady 


mnual output of primary 


! 
has been less atlected by periods of 
depre ion in world irkets than that 
of most other COUNUICS, probably in 


large part because of government regi 


mentation \n additional factor is that 
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Italian producers have depended largely 
on domestic rather than world markets 
for the sale of their product. The alumi- 
num requirements were small prior to 
the World War. This lack of a 


large home market, as well as depend- 


first 


ence on low-grade ore, handicapped the 
early progress of the industry, but gov- 
ernment policies of the decade prior to 
the second World War greatly stimu- 
lated the 
which was supplied by domestic pro- 


demand, practically all of 
duction. 

Domestic production and consump- 
Italy 
During the period 


tion of aluminum in have 


not 
always kept apace. 
1920 to 


than 


from 1926 consumption was 


greater production and imports 
maximum 
1927 


and 1930 produrtion and consumption 


were substantial, reaching a 
of 6,500 tons in 1925. Between 
fairly well balanced, but between 1931 
and 1934 production was in excess of 
consumption and an exportable surplus 
resulted. The 1930's was the decade of 
the maximum expansion of the Italian 
aluminum industry. More recently pro- 


duction and consumption have been 


very nearly equal, with production 


slightly greater. Exports increased from 
virtually none prior to the first World 
War to 6,000 tons in 1935. The ton- 
nage rose from 642 tons in 1918 to 2,891 
1919. 
6,271 tons during 1935 the figure dropped 
to 70 tons in 1936. 


tons in From the maximum of 
Import trends were 
logically the reverse of exports, reac hing 
6,500 the 


1920's and dropping to almost nothing 


a maximum of tons during 


during the middle 1930's. Imports wer« 
3,700 tons in 1937 but only 530 tons in 
1938. 


with other European countries, exports 


Trade has been almost entirely 
being chiefly to Great Britain and Ger- 
many and imports being mostly from 
Krance. 

As in Italy’s 
expansion of aluminum production oc- 


most other countries, 
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curred chiefly during two periods: dur- 
World War, and in the 
years immediately preceding the second 
World War. Approximately 800 tons 
were produced annually from 1908 to 
1913. 
during 


ing the first 


The output rose to 1,700 tons 
1917, 1918, 1919. The 


postwar decline in) aluminum 


and 
general 
output was felt in lialy, but to a lesser 
extent than in some of the other pro 
ducing countries. Gradual recovery 
began almost immediately and by 1924 
the earlier maximum output figure was 
The 


doubled in 


reached and_ passed. 
1926 


tonnage ol 
1928 and 
more than 10,000 tons were produced 
for the first time in 1931. Nearly 23,000 
metric tons were refined in 1937 and the 
1940 36 000 


The average produc 


was almost 


estimated output in was 
tons (Figure 12). 
tion by decades significantly charts the 
The 
1911 to 
1920 was slightly more than 1,000 tons. 
1921 to 1930 it 
and during the decade ending in 1940 
it was more than 20,000 tons. 


growth of the industry in Italy. 


average annual output from 


Krom was 3,000 tons, 
During 
this last decade Italy ranked seventh 
fifth in 
The United States, Germany, 


among world producers and 
Europe. 
Canada, France, Soviet Union and Nor- 
way produced more, and Switzerland 
and Great Britain 


were only. slightly 


lower in average output Figure 11 


Distribution. Italy’s aluminum in- 
dustry is located in both central pe nin 
sular Italy and in northern Italy on the 
Po plain and the slopes of the Alps 
The 
two alumina manufacturing plants and 
Near 
the Po plain is one of the larger centers 
both of 


three plants of cach 


central Apennine region contains 


one reduction works. Venice on 


of manufacture, alumina and 


aluminum, with 


type. On the Alpine slopes of northern 


and northwestern Italy are three alumi 


num manufacturing centers, one of 


which also produces alumina. The 
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major part of the industry thus is in the 
north where water power is more abun- 
dant and where Istrian bauxite is more 
conveniently available (Figure 6 

At Bussi on the Pescara River in the 
province of Abruzzi of central Italy is 
a completely integrated unit for process- 
ing bauxite and reducing primary alu- 
minum, supplying also carbon electrodes 
for the electrolytic cells. 
in 1907, 


of the industry in Italy 


(Constructed 
this unit was the original center 
This develop- 
ment is about 60 miles from the bauxit 
Marsi in the 


eastern Apennines, earlier the only im 


deposites of Lecce dei 
bauxite in 
of the 
alumina and 
Most of the 
was supplicd from the 
Only 2,000 


consumed by the 


source ol 
the Capacity 
24.000 


portant 
1938 


Italv. In 
Bussi plants 


Was 1.000 


tons ol 
tons of aluminum. bauxite 
region. 
could be 
works and 


the bulk of the alumina was shipped to 


Istrian 
tons of alumina 


reduction 


northern [Italian aluminum plants for 


final reduction to metal. 
Also in the central Apennines is the 
alumina plant at Aurelia, near Civita- 


vicchia, northwest of Rome. This was 
built in 1930 to produce alumina from 


leucite, with potash as a by-product 


Its original capacity was 4,000 tons of 


alumina and 


per year, its output was 
shipped to a northwestern Italian reduc- 
tion works for tinal processing. Becaust 
of various difficulties, chiefly operational 
costs, production was suspended after 
afew years. In 1939 the plant was con 
verted to the Bayer process for utilizing 
bauxite, enlarged to a capacity of 6,000 
tons, and reopened to help meet the 
increased alumina requirements of the 
Dorea Baltea reduction works north of 

Joth \urelia 
supply some alumina to this reduction 


works 


Porto Marehera, near 


Turin Bussi and now 


Venice, 1s Orie 
of the largest Italian aluminum produc 


ing centers. Here there 


are three plants 
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for refining bauxite and three reduction 


works. Istria is used, as 


Bauxite from 
well as ore from the more recently dis- 
covered Apulian district. The original 


reduction works began operations in 
1928, with alumina supplied from Bussi. 
The original capacity of 7,000 tons was 
11,000 1937. A 
Haglund type alumina plant was estab- 


lished 


Two 


increased to tons in 


after the reduction unit. 


SOOT) 


Bayer type alumina plants were 


constructed with the expansion of metal 
production capacity in 1937. The pres- 


ent alumina 


pre mdduction 
than the 


capacity is 
the 
the surplus being used 
The 


logical site for 


greater requirements of 
reduction units, 
at other northern Italian localities 
coastal location is a 
processing bauxite from Istria or Apulia 
before transportation to reduction cen- 
ters near available hydroelectric power. 
The total Italian aluminum capacity in 
1938 was approximately 30,000 ° tons, 
and even the additions planned during 
1939-1941 output to 50,000 


to 55,000 tons annually would 


to increase 
not re- 
quire the total Italian alumina produc- 


Ing capacity reported to be more than 


150,000 metric tons. Two additional 
reduction works increased the Porto 
Marghera capacity to 24,000 metric 


tons of metal in 1938, and further ex- 


pansion was planned for the next three- 
year period 


Electricity for the original Porto 
Marghera aluminum reduction unit was 


transmitted from a hydroelectric instal- 


lation in the upper valley of the Cismon 
River. Increased capacity in the alumi- 


num plant 


required expansion of the 


power installation and even this was not 


enough to meet the 


demand. 
Approximately 170,000,000 k.w.h. were 


yreatel 


supplied in 1936 and supplemental elec- 
tricitv had to be obtained from outside 
Electric 


power for the Haglund smelter plant has 


sources, according to reports. 
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been furnished from several small devel- 


opments on the Piave River. 


At Mori, near the northern end of 
Lake Garda, both alumina and alumi- 
num are made. The reduction works 


was constructed in 1928 with an initial 
capacity of 6,000 tons annually, which 
was expanded to 8,000 tons in 1936. 
Additional expansions were planned to 
bring the total capacity to 15,000 tons 
by 1941. The alumina plant which was 


constructed at the same time utilizes 


Istrian bauxite, originally refined by 


the Haglund thermal process. Electric 
current is obtained from a site on the 
nearby Adige River integrally devel 


oped by a subsidiary of the aluminum 


producing company 

the approxi 

mately 110 million k.w.h. annually. 
One of the older of 


The « apa itv of 


hydroelectric station 1s 


Italy’s aluminum 
reduction works is the Borgofranco unit 


which was established in 1917 near Ivrea 


on the Dorea Baltea River north = of 
Turin. Alumina is not produced here, 
but is obtained from = othet plants in 


Italy. Some was supplied by the Aurelia 
leucite plant until it was closed and it 
was expect d to again be a source after 
its conversion and reopening in 1939 
The Bussi unit has 
the 


needed. 


supplied alumina to 


sSorgotranco 


reduction works as 


The capacity of the Borgo 
franco aluminum works was 1,600 tons 
in 1936 and plans were laid to increas 
this to 3,000 tons. Actual metal output 
in 1932 was 1,788 tons and 1,521 in 1933 

The 


duction works is that at 


newest of Italy’s aluminum re 


Bolzano, neat 
Adige 


began operations in 


the junction of thi 
rivers. This 
1937 with 


metric tons. 


Isarco and 
unit 
an annual capacity of &,000 
Alumina was supplied by 
Porto Marghera. 
first supplied from 
hydroelectric the 


its initial 


a new Bayer plant at 
Electric current was 
existing plants on 
upper Adige River. During 


year of operation, current was first re 


( 
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ceived from a large station constructed 
above 
The total 
output of this station was about 200 mil- 
lion k.w.h. in 1938 and 2 billion k.w.h. 
1942. 
reduction 


at Bressanone, about 25 miles 


Bolzano on the Isarco River. 


were to have been supplied in 
Additions to the 


expected to 


Bolzano 


works were double its 


capacity during the expansi n period 
of 1939-1941. During 1940 plans for 
a capacity of 60,000 tons by 1942 were 
reported. 


Von-bauxite Ores. In addition § to 


bauxite, both alunite and leucite art 


aluminum bearing materials which are 


found in Italy. Because of the pos 
sibility of early exhaustion of her bauxite 
resources, Italy has been seriously at 


tempting to tind other sources of alu 
large 
Tolfa, near 


mense quantities of 


mina. There is a amount. of 


alunite at 


Rome, and im 


leucite occurs in 
association with the lavas of a row of old 
from 


extending northward 


Naples for a 
About 100 billion tons of leucite 
to be 


occurrences, from which about 11 billien 
tons of 


volcanoes 


distance of about 185 
miles. 


are estimated contained in thes 


alumina could be. extracted 


Processes have 


been developed and a 


plant was constructed at Aurelia in 1930 
to extract alumina and potassium salt 


from this ore 


but the attempt proved 
uneconomical. Experiments were under 
wav in 1940 aimed at recovering alumina 
from leucite at Bagnoli, west of Naples 
\n alumina and potash plant at Castel 
lina Chianta was reported, as well as the 
planned construction at 


Tiber the 


failure of the Aurcha plant to economl 


Orvieta in the 


upper valley. In view of 


cally process leucite, the success of thes 
more recent attempts to extract alumina 
and potash in competition with bauxite 
Seems questionable 

Outlook. The key 
Italian aluminum industry seems to be 


to the future of the 


the availability of Istrian bauxite. 
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cost 


of producing aluminum in Italy 


compares favorably with that of most 


countries and is lower than in 


SOHC. 
The necessity of importing coal for the 


alumina process is a handicap, but it is 


obviously not prohibitive The avail- 
abilitv of low-cost hydroelectric powe! 
is an advantage of mayor proportion. 
The possibility of the loss of bauxite 


from Istria looms large 
outlook 
could bye 


in the immediate 
Of course, Yugoslavian bauxite 
made i\ ulable, probably al 


no greater cost than Istrian ore, although 


the certainty of supply through political 


control would be lost The extent to 
which Apulian bauxite could replace 
Istrian ore, in the event of loss of con 
trol of the latter, is not immediately 


\ consid rably 


put might adequately meet the probably 


certain increased oul 


more limited requirements of the post 


war aluminum industry, 


but the known 


reserves do not 


justify long-time de 


pende nce on the field A possible alter 
native is the use of leucite, but aluminum 
produced from this source would appar- 
ently be more expensive than that from 


baunite. 


SWITZERLAND 


like Norway, 


aluminum 


Switzerland, 


the 


has at- 


tracted reduction in- 


dustry with its hydroelectric but 


it has little else required by the in 


powcr, 
dustry. Switzerland shared with France 
in the pioneer development of aluminum 
production, first using a chemical process 
to produce crude aluminum and a ther- 
mal process for the production of alumi 


Much of the 


electrolytic process for reducing alumina 
to metallic 


num alloys success of the 


aluminum is a result of its 


commercial application ino Switzerland 


and in other countries by Swiss manu 


facturing interests 


Phe first electrolytic reduction plant 


in Switzerland was established in 1888 


near Neuhausen at the Rhine’ Rivet 
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falls below Lake Constance. The found- 


ing company, Aluminium Industrie, 
A.-G., constructed works on the Ger- 
man side of the Rhine at Rheinfelden 
and at Lend-Gastein, Austria, in 1897. 


The company also had an interest in 
the aluminum reduction plant at Sabi- 
nanigo, Spain, and in alumina plants 
at Breslau, Germany, and St 


The 


Sct ond 


Louis les 


\veavlades, France Neuhausen 


works in 
Switzerland in 1905 near Chippis, Can- 


Company began its 


ton Valais, on the Rhone River in south- 


western Switzerland. 


Five waterfalls 


on the Rhone and its tributaries in this 
area have combined to supply electricity 
Devel- 


opment ot these sites extended from 1908 


to the Chippis reduction plant. 


to 1928 with the increasing power re- 
quirements of the growing plant. At 
Martigney-Bourg, farther down the 


Rhone, is Switzerland’s third aluminum 


reduction plant 
bauxite 


Switzerland has no 


and no 
alumina manufacturing plants, but im- 
Most 


and 
Germany, although Italy also supplies 


ports all of its required alumina. 


of this is obtained from France 


small quantities. Commercial and finan- 
the former 
the 
alumina 


cial interests 
Lack of 


manufacture of 


favor two. 


coal prevents economical 


bauxite 
which could be imported from France, 


from 


Yuvoslavia or elsewhere. 
The 


Switzerland has from the beginning been 


manufacture of aluminum § in 


chietly commercial. The domestic re- 


quirements have not exceeded 6,000 to 


8,000 tons until recent years. Approxi- 


mately two-thirds of the has 


output 
been for export. The annual production 
increased from less than 1,000 tons prior 
to 1900 to 8,000 tons in 1910. Wartime 
stimulation rise to 


20.000 


accounted for a 
1920, but the 
dropped to 12,000 tons the following 
Figure 12). The 20,000-ton mark 


was passed in 1930, but again the out- 


tons 1n output 


veal 
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this low of 
7,500 tons in 1933, the least since 1910. 
Another stimulation pushed 
production to 28,000 tons in 1939 and 


to an estimated 31,000 tons in 1940, but 


put dropped, time to a 


wartime 


another severe drop is almost certain 

to have occurred during the war. 
Exports of aluminum from Switzer 

land have been chiefly to nearby Euro 


pean consumers (Figure 13). In 1939 
the United Kingdom imported more 
than 10,000 tons, but this was a several 
fold increase over previous amounts 


which resulted from the abnormal con 
ditions of the time. Germany imported 
some metal, but restrictions limited the 


Not 


Switzerland’s aluminum is normally ex 


amount. insignificant amounts of 
ported as manufactured or semi-manu 


factured aluminum yvoods 


MInork ALUMINUM PRODUCER 


has of 


economic value and none of the require 


Austria Austria no bauxite 


ments for aluminum production except 


water power \ small output began 
with the establishment of a reduction 
plant at Lend in the upper Enns valley 
in 1897. The industry was expanded 


during the first World War as part of an 
attempt to meet the metal requirements 
of the Central Powe \ 


tion 


econd re duc 
1917 
of 


unit was constructed in 


neal 


(;munden, about 50 miles east Salz 


bury Alumina was manufactured at 
Lend and clectrie energy was supplied to 
both plant from nearby integrated 


2 . 
Bauxite wa 


supplied from the Salzburg and Wechein 


hydroelectric installation 


districts during the first World War, but 
it Jater proved more cconomical to 
utilize Hungarian and other bauxite 
Some alumina is manufactured in Au 


tria, although ome 4 also Imported 


The aluminum output of Austria ha 
The 
small and most of the 


ha 


be I 
market is 


production 


never very yvreatl domesti 


limited 


been « xported, chiefly 


( 
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The 


to Germany. 


be 
tween 2,000 and 4,000 tons annually up 


to 


output varied 


recent 
of 
when the combined total of both 
was 4,400 tons. The re 
ported capacity at the end of 1939 was 
$000 at 2,000 


(smunden. 


years. The greatest produc 
tion 
1937, 


units 


independent) Austria was in 


metric 


tons Lend and 


tons at 
Because of the undeveloped 
hydroelectric power, expansions were 
planned after annexation to Germany in 
1938, but the 


is unknown at 


actual increase realized 
the 
a total capacity of 50,000 
to be 


two 


present. Three new 
plants with 
tons 


wer under 


the 
third 


reported 
1941, 


‘Toying 


con 


struction. in on Inn 


River below and a 


the 


Qn 
kenns River 


Yugoslavia. Vhe production of metal 


he aluminum ino Yuyvoslavia began in 
1937 with the construction of a reduc 
tion unit at Lozovac, near Sibentk on 


the Dalmatian coast (Figures 6 and 7 


\lumina was supplied from Ljubljana 


where a plant had been established 
carlier to manufacture alumina for ex 
port, chiefly to Austria and Germany 
\pproximately 4,800) metric tons of 


alumina were exported in 1930. most of 


it to Austria Phe Sibentk reduction 
unit had an original capacity of approxi 
mately SSO metric ton per year, bout 
room was allowed for expansion to 
omething approaching 1500°> tons an 
nually Most of the output of metal 
was exported to the United Kingdom 

\ second alumina plant in’ Yugo 
lavia was under construction at Lozovae 
mm 1939. The plan was to proce beau 
ite from the nearby Drnis-Knin region 
for reduction in the Sibentk clectroly tic 
plant. In this manner, transportation 
of alumina from Ljubljana in north 


western Yugoslavia through bauxite pro 
be thre 


cost of produc tion reduced and most of 


ducing districts would avoided, 


the output of the Ljubljana plant would 


be available for export 
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Aluminum output in 1938 was about 
1.000 tons. In 1939, 1,642 tons of crude 
aluminum were exported, 995 tons of it 

By 1940 the capacity of the 
works had reached about 3,000 


to Japan 
Lozovac 


and the establishment of 
Mostar 


tons annually 


a reduction works near 


Was 


planned 
In spite of a rapid growth, the future 


of Yuvoslav aluminum does not 


SseCcTH 


too bright. Domestic requirements are 


will Hnevel by 


small and probably Very 


large Because of restrictions on im 
ports of metal in most countries, bauxite 
can be exported much more readily than 
other 


bauxite de posits with as 


aluminum. On the hand, coastal 


on tated hvdro 


electri 


sites are favorable factors which 


mav aid future development, party 


ularly af there are important postwar 


changes im aluminum 


production in 
other part 

Spain, 
num producer sine 


tablished at Sabinanivo, 


of kuurop 
Spain has been a minor alumi 
1927 


>when a reduc 


tion unit was ¢ 


Huesca province (kigure 6). Low-grade 
bauxite occurs in several >! roes, includ 
ing the provinces of Asturia and 


Catalonia, but it is used only for the 


manufacture of aluminum 


ulphate and 


refractor Ore for aluminum produc 


tion is imported, chiefly from. brane 
Phes Iniport ranved trom 5,0000 to 
§ 000 tons annually prior to the civil 
War in Spain 

Spain’s domestic requirement for 


aluminum are 
has been 


Veal 


riaall ane the produc tion 


only 1.000 to 1.500 ton pel 


( ondition do het particularly 


favor the imdustry 


and production has 
been maimtained under a high protective 
Reduction 
1937 


tant! on aluminum import 


Operation ceased early in with 


Wiairtinnn Camiiae tor the 


prliannt Phi 


damage was sheht, however, and alum 
hum was again produced ino the spring 
of 19438 

Sweden Sweden established alumy 
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num production with the construction 
of a reduction unit at Mansbo, province 
of Dalarna, in 1934. The annual capac 
ity of 1,800 to 2,000 metric tons of crude 
metal was expected to supply domestic 
requirements. Previously aluminum was 
Norway Re 
quirements increased, however, and im 
1937, 1,858 


imported, chiefly from 


ports continued In 


tons 
of aluminum were produced and 2,905 


tons were imported In 1938 the im 


ports were $6078 tons, meeting approx! 
mately 70 per cent of the requirements 
Phe produc tion capacity was increased 
SO per cent in 1940 

Karly in 1942 a plant to supply alu 


mina to the Mansbo reduction unit was 


put into operation at Kubinkenborg on 


the Baltic SINC 


bauxite 


coast Was no 


longer available, andalusite, a by 


product of the Boliden gold mines con 


tainine 35 to 40 per cent 


alumina was 


to bye 


used for ore Because of its high 


silica and low alumina content, andalu 


site has not been able to compete with 


bauxite as an 


aluminum raw material 


when the latter is available 


| he | lant 


was therefore designed for later conver 


sion to the use of bauxite. In addition to 
meeting the alumina requirement of the 
the 


borg plant also has facilities for the com 


Mansbo reduetion 


unit, Kubinken 


plete manufacture of 


aluminum The 


combined that of 


capacity, imeluding 


Mansbo, 1s for 


produced from andalusite or &8.000 tons 


6 000 


tons of aluminum 


from: bauxite Phe actual annual out 
put has been reported as 4,000 metric 
ton In spite of the impurity of the 


ore, the aluminum produced trom it in 
Sweden has a high purity 
Ilungar) In 


bauxite mining and exporting activities, 


addition to her huge 


Hlunvary has recently de veloped alum 


num production, Originally designed to 
meet the domestic 


the 


INCrCASING require 


ment later 


plans for industry 


pomted to surplus production for ex 
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port. An alumina plant was constructed 


at Mayyarovar on the Budapest Vienna 
the Austria-Slovakia 


railway line neat 


border in 1933. Bauxite was supplied 
from the nearby Grant district and the 
alumina was reduced to aluminum at the 
electrolytic plant which began opera 


tions at Csepel, south of Budapest, in 
1935. The combination of a large up 
ply of alumina from Mayyarovar and 


relatively cheap clectric power generated 


fired steam made 
thle. 


industry wa 


on the site from lignite 


the production of aluminum fea 


In addition, the infant 


protected by an import duty levied on 
1935 


had 


Con 


aluminum and aluminum alloys in 
May 
tons in 
the 
Which produced 
during that 
from 900 ton 
Plan 
epel 


The alumina plant at 
of 15 
iderably gre 
of the ¢ 
1,500 


Varoval 


a Capacity OOO 193% 


iter than requirement 


epel unit 


ton of crude metal 
Thi Wal 


in 1936 to J 


the 


An) NCTC ASE 


J() 


Veal 
1947 
of the ¢ 


tons in 
to double Capacity 
unit were re ported in 193% 

A second aluminum reduction plant 


beyan production near Pata 1) or 4 


miles west of Purciape t in 1939 (hig 
ure 6 Plans included doubling the 
orivinal capacity of 1,000 tons by the 
middle of 1940 \iumina is available 
by water from the Mavyarovat plant 


\ third reduction plant with an asso 


ciated alumina plant Wil planned for 


TRADE IN BAUXI 
BAUXIT! 

Several of the bauxite muning coun 
try of kurope produce little or no 
aluminum, but export large quantitne 
of or Other countrie have large 


reduction industries but mine no bauxite 


bauxite minin outhern 


ines centers i 

europe, and aluminum production 
fociuse more on central and northern 
hourope there 4 i very considerable 


international movement of bauxite 


(,KOGRAPHY 


completion before 1942 in the northern 


Bakoney Forest area. This combina- 
tion was to be able to produce 1) OOO 
tons of alumina and 10,000) tons” of 
crude metal Jauxite was to be pro 


duced in the vicinity and eleetricity to 


be furnished from an associated 250 mil 


lion kw team plant erected at the 
ame time 
The development of aluminum pro 


duction in’ Hungary occurred immedi 
ately prior to and during the early years 
ol the deal 
remain to by wee 


Wal Con 


War in hourepe and a great 
ecm a to jt 


planned for 


ich rably 


and the 


Capacity production 


beyond the domesti 


requirement ability of Hungary 


world aluminum 


lo participate im haat 
kets is not yet assured. Large quanti 
tie of hivh-vrade and low cost bauxite 


LTE avatlabl 
avatlable 


eneryvy von rated at lronate 


Water 


i much of 


transportation 1s 
the area leleetrie 
fred thermal 
apparently is not 


installation cyuuite 0 


Maat 


may add to the prob 


low costa ] hydro lectrue powell 


keting difficulty 


lems to be faeed. Adjustments in world 
markets during the postwar period may 
favor the bauxite producing countris 
uch as Hunyvary and Yuyoslavia, 
although this would be contrary. to 
carher trends yviving countrie with 


abundant hydrocleetri powell the ad 


Viinitiave 


AND ALUMINUM 

Sanne Iwo and Cone half mitthon toon ot 
bauxite were mined annually i burope 
during the decade — crndins my «1940 


\pproximiately one-half of this amount 


as consumed in the 
1 hie half Wiel ‘ 
tically all of at to other houropean Coun 


| UrOpean Exporter of beaux 


ridding Country 


revieaiiny ported pores 


tru Ini total tonnage ary Vil 


thy leading 
annual output of 


jte ‘The aver Aye 


bycauaxatee tyaanne in) during the 


ee 


\iUMINUM INDt 


five-year period from 1934 to 1938 was 


almost 360,000 metric tons. Of this, 
83 per cent was exported, almost all of 


it to 10) 
econd in total exports, with 
YQ) OOO although this 
than one-half her total output 
24 O00 


Germany (higures 2 


and 
france was 


more than 


ton 
was | 


Yuvoslavia exported the 


same proportion of her total output as 
Hungary. 


tons, 


In terms of the percentage of 


total production exported, Greece led all 


European bauxite mining  countri 
because her total mune Output was ex 
ported ltalian export averaged 91,000 
ton approximately 35 per cent of the 
output 

(sermiany tood well above all other 
houropean countru as an importer of 
bauxite during the half-deeade cnding 
with 193% Her imports were twice a 
yreal a all other louropean Locntaxate 
importer combined, averaging more 
than &62,000° ton Phi ituation re 
ulted from Gsermany CHOrlMmOUS « 
pansion Of aluminum production as a 
measure preparin for wat het 


plu 


exclu ve dependence 


oon nnported ore 


(German inport wer approximately 


the first 
ised 
1935 to 1,313,152 
LO 1948 


produc 1h 


400 000 
half of 


400 


tons canually urins 


the 1930 burt mene from 


1Od metric tons im 


1 1937 and 1,1 


levers Dyceuanate 


ton fons i 


Hation ol 


bourepoe except the Soviet Lonion con 


tributed bauxite to Crermiuany alum 


Phese an 


Ttaly 


0 O00 


nun mecdustrs aT 


Cluded) Phungars 


brance and Greece 


ure 10 
Yuyoshavia 
In addition 1 


fon annually 


Nethe rlanel 


thre 


193% 


were obtamed from 


Drvcdie 


\Ithough Grerniany 


from 1946 to 
the 


dominated 
bauxite inporting freld in burope 


Aluminum producing counter wer 
equally dependent on imported ore In 


ck Creasy 


cluded the 
Switzerland 


ordet of 


United 


these ain 


Norway, 
Theu 


Iiport 
Kingdom, 


Sweden, and Spain 
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total requirements, however, were con 
siderably less than Germany's. More 
than half the British requirements 


were obtained from France, with lesser 


amounts from British Guiana and 
Csreec Norway obtained bauxite from 
Gsreece, krance and the United States, 
while Sweden's limited requirements 


were met with imports from France and 
the United Stat 


ported from 


Switzerland im 
neighboring 


Ltaly 


produ crs 
Much of 


material 


chicily  lrance 


and 


Switzerland's aluminum raw 
thie 
chietly 


Norway 


Imports were in form of alumina, 


also obtain dl 
Ttaly 


alumina 


from trance and 


also 


Imported sony 


\LUMINUM 


Since the aluminum producing coun 


tric are iy the 


tiain also the 


there ha 


COMSUMIINY 


countru been much |e 


movement olf 


aluminum than 


bycvtenite 


his 1 


world a: 


acro international 


of other 


frontier 


trou 


part ot the 


Nor Wall 
chict 


aluminum on 


well 


as in lourope and Switzerland 


pro 


with 


have been thre 


COTTE ral 


ducers of bourepy 


Neither ha 


urplu ( foot export 


byauan 


ite, but largely because of avathable 
hydroelectric energy, cach has devel 
oped an industry which produces in 
EXE' of domestic requirement aT 
fore the outbreak of war, Norway sup 
plied crude aluminum to meet the 
limited requirements of several of the 
smaller luropean counter Notable 
amony these were Belgium, Denmark, 
Czechoslovakia, Poland and Sweden 
Some was also exported to Germany, the 
United Wingdom, the United State 

Soviet Union and Japan. Swizerland 
inilarly supplied small amounts of 


aluminum to Germany, the United King- 


dom, Belgium, the United States, Lapan 


and other 
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hee ONOMIC 


(OUTLOOK 


A great many factors in several pos- 
sible combinations may affect the future 
of the aluminum industry in Europe. 
The present situation is far too compli- 
cated and uncertain to permit accurate 


forecast of developments. Several trends 


which were in evidence during the 
decade preceding the outbreak of war, 
however, give some indication of the 


probable future situation. 
The foremost of these trends was the 


very pronounced increase in production 


capacity and output of crude metal 
which began in 1933 and which con 
tinued into the war period. Accurate 


wartime 
but the 


the actual 


available, 


statistical data of 


production are not 
trend was definitely upward during the 
official 


available, 


years for which statistics or 


reliable and 


estimates are 


numerous planned additions to existing 
facilities were reported in 1939 and 1940 
was by far the 


This increased output 


greatest in Germany, whose production 


rose from 18,300 metric tons in 1933 
to an estimated 240,000 tons in 1940, 
a twelvefold increase The inerease 


occurred in all other producing coun 
The total 


European output rose 441 per cent dur 


tries, but to a lesser extent. 


ing this period. 
Because the normal growth of alumi 


num reduction was artificially stimu 


lated during the past decade, it seems 


logical to expect a marked decline in 


output in the postwar period. With 
the damage to the facilities during the 
war, the decline has already begun. 


Also, the yreatest expansion occurred in 


Germany whose capacity is certain to 


be severely curtailed for several years 


and may possibly be removed or de 


stroved entirely as a control measure. 
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A second probable change in the aiu- 
minum situation of postwar Europe is 
in the distribution of production. A 
radical reduction may be expected in 
Germany and possibly some curtailment 
in Italy, particularly if the control of 


Wartime 


production in Great Britain and other 


Istrian ore should be lost. 


areas which lost access to bauxite de- 
clined radically and may be expected to 
increase very soon. A relatively recent 
the 
establishment of aluminum production 
the 


planned production in Greece. An in 


event in the European area was 


in Yugoslavia and Hungary, and 
creased production in the former and 
the the 


latter is not improbable 


establishment. of industry in 

Their domestic 
metal requirements will no doubt. in- 
crease and their position in world alumi 
num markets may be enhanced If 
adequate supplies of coal become avail- 
able to France in the postwar period it 
seems entirely possible that) French 
aluminum will enter more and more into 


The 


here will probably be 


world) markets limiting factor 
available hydro 
electric energy. 

A shift in the producing centers oc 
curred in the Soviet Union during the 
war, with emphasis on the Ural Region 
At least in the near future and possibly 
permanently, Soviet output wall origi 
Ural 


is superior to Tikhvin ore and 


nate chiefly from. this” region 


bauxite 
available | in 


hvdrocelectri powe! 1s 


yreatel quantities in the Urals (at least 


until the reconstruction of the Dnepr 
dam). The distance and transportation 
factor seems to tavor production ot 


aluminum in the Urals, even if fabriea 
tion of aluminum products is done in 


other parts of the country 


TURNING OF TIRNOVO 


C,eorve 


Y NER NOVO, spelled Tirnovo as 
a concession to our English 
Jp tongues which have difficulty 


rolling the three consonants with no 
vowel among them, is a small city in 
the province of the same name, central 
in Bulearia east and west and. well 
north of the center It ison the Yantra 
River, a right bank tributary of the 
lower Danube, and is about midway 
between the great river and the Balkan 
Mountains 
INTRODUCTION 
from early Christian centuries Tir 


novo has” been” relatively 


Mportant 
trade, 
polities, religion, architectural splendor, 
The 


yucss ts 


among Bulgarian centers in 


and wealth 


visitor today would 


scarecly past glory, except 


for its ruins, but the 


nation holds it in 


yreat vene ration 


as its capital during 


medieval centuries It 1s about 125 


miles east of Sofia, 


present capital ol 


Bulevaria. though not on a direct railroad 


from that city. Its population in 1888 
was reported at) 11,314; it) probably 
never had been very much larger In 
1926 it had 12,802 peopl _ and in 1934 
14,100 Throughout its long history, 
though small compared with modern 
capitals and trade centers, it has been 


among the large places of Bulgaria 


IMMEDIATE LOcALI 


Lhe Yantra Rive) Phe 
also spelled Jantra and lantra Hows 
Balkan 
across the Northern or Danube plateau 
Balkan Foreland) of 


the Danube, its 


Yantra Rives 


from. the Mountains northward 


Bulgaria to join 


Waste river, sony 


D. Hubbard 


thirty miles above Ruschuk (Ruskub 


Here is an excellent modern, as well as 
ancient, ferry crossing-place. At least 
seven of the 
back mountains, 
at the famous Shipka Pass 


$3603 feet 


Yantra stream heads are 


etching into the 


one 
elevation 


Two of the source mountain 


streams unite in the Rushica River, 
which enters the Yantra on the west 
side a few miles below Tirnovo. Be 


Cause the low SS-COVE red surlace has been 
broadly uplifted several hundred fect 


without much disturbance 


of its nearly 


horizontal strata, the Yantra and several 


other rivers flowing in the same general 
direction have carved deep valleys 
below the plateau surface. The Yantra 
valley is three hundred feet deep at 
lirnovo, with steep, stony bluffs. of 


limestone and shale, and a little, level 


flood plain. Remnants of the upland 


plateau in olden days 


were covered 


with grass and devoted to grazing, but 


grass has given place over many square 


miles to wheat, 


corn, barley, rve 


oats 


’ 


and recently, to thousands of 


acTes of 


sunflowers Rural villages watered by 


deep wells dot the uplands 
flood 


villages and 


The valley walls and 


plains 


contamm many towns, OT 


chards of plums, apples, cherries, walnut 
and chestnut trees, 


table 


held crops ol the upl inds 


and attractive vege- 


gardens as well als 


some of the 


Climate and 


1 


weather are less 


severe in the valleys, 


ind many solve the 


springs Wale 


supply problem so the valley population 


is relatively 


vreater than that of the 


uplands 


\pparently before the plateau) was 


elevated, all rivers over the plateau 
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TIRNOVO 
CrUTy, 


MOSQUE RUINS 
OURIST HOUSE 
BALOWINS TOWER 
THREAD ANDCLOTHM 
MILITARY BARRACKS 
“WAGON ROADS ===TRA 
~ EO0GES ANOCLIFFS 


FIGURE 1 Contour map of the incised meander 
The railroad, approaching the city from the ut 
takes another tunnel through a neck of land bet 
proceeds to the station and on down the rivet Wa 
from station to city crosses river on th econd bi 


(then a plain) were somewhat meander 
ing, and now they are entrenched \t 
Tirnovo the Yantra has a group of 
striking loops of this sort Figure 1 
Necks of upland within two of the 
meanders have been narrowed and 
lowered by erosion until Trapezitsia, 
the western hill, is too much tsolated 
from the upland to be reached by a 
road and was. therefore almost im 
pregnable to medieval attack Tsare 
vitsia, the eastern or Kings Hill, while 
bordered by steep bluffs, is still suf 
ficiently connected with the upland 


to have a road joining it to the modern 


The third 


has compl tely 


upland city. meander, to 
the 


off its hill and developed a flood plain 


southeast, planed 


of some 50 to 60 acres 
The bit. of 
bridge, that 


road with viaduct and 


connects Kings Hill) with 


Hh, Pa ‘ 


ween two meanders, crosse 
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Yantra River and the 


through a tunnel, crosses the 


oad ire ol] 1 dane Wa onan’ tool roa 


the city, is also a part of the east-west 


highway (kigure 1) shown in the lowe: 


left hand part of the map coming in and 


for a mile down the 300-foot 


the 


sidling 
blutt 


At ain 


to bridge and climbing 


level. Likewise, this 


‘bit of road”’ is part of the north-south 


rive! 


to the city 


road through the area It enters the 
valley north of the limits of the Map 
crosses the river between the tsolated 
hills, and climbs up the west blutf of 
King Hill where it JOS the cast and 
west road, soon to turn acutely cast 
ward and descend again to the river 
and climb out and lead off south near 


the arrow on the map. 


Because its trade routes must strugel 


so severely to get across the Yantra 
valley, Tirnovo would seem to have 
litthe chance to be a commercial center. 


Yet oan intersection of routes must 


TURNING OI] 


i 
t 
\ 


mean tt nstet goods 


and the city with thei 


ron k\ 


in Llirnovo’s commerce 


isily detended 
prim facts 


which Ww town an important 


p! ict 
While the rivel has 1 cle little 
obvious change in the surroundings 


within the 1700 vears of the city's 


history, slow, constant steady changes 
ire in) progress Note the arrows in 
the streat Phe 140-meter line crosses 
betwee he hills near the ¢ hurch Ol 
the be tv M Vres ind the 145 cle 

line crosses a tew hundred feet below 
Baldwiu Lowe! Here is a tall ot 
five eter ( nearly 17 teet ou Daut 


produces i powertul strean is 


both erosion nd the dam tor 


Powe! 


testily Isolation of the cast and west 
hills and ultimately their complet 
planation are ino the offing Krom a 
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nodern military 


ot ade te nee 


pomt of view its possi 
Is weak 


crossing it will be worse 


bility Asa place ol 


long before it 


Is better 


, 
RELATIONS 


Location Whither did th 
The east and west 
led from \ 
Sea, across a number of 


to the Yantra 


) 
BROADER 


roads 


lead road through 


Black 


1 ] 
vallevs similar 


lirnovo arna on the 


jomned the Diagonal 


lurrow at Nis (Nish) on the Morava 
River, and thence by connecting roads 
north to Belgrade and south to Thessa 
lonika krom Varna by sea, ships 


trade to Ist 
while Belerad 
score of cities north 
and 


the Danubian highway at 


carried inbul and Odessa, 
had connections with a 


he 


with 


and west 


north south road connected 
Ruschuk and 
in Rumania, 
to Poland, the Baltic, 


led 


to Bucharest 
line Ss led 


and Germany lt 


led on north 
whence 


also southward 
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up the plateau divide area toward the 
Balkan the Shipka 
Pass to Kasanlik in the Rose valley, to 
Stara Xanthe 
and the Aegean Sea; by sea to Athens, 
the 
Sidon, Joppa, and others. 


Mountains, over 


Zagora, Philippopolis, 


cities, Tyre, 
Such 


mercial connections helped make Tir 


Egypt, Levantine 


com 


novo a market place, a trade center. 


Beginnings, and through the First 
Empire to A.D. 927.\n_ the third 
Christian century and to the seventh 
the Thraco-Ilyrian tribal race of the 


country that was to become Bulgaria, 
was overrun by Slavonic tribes from 
the northeast Even then Roman 
fortifications and town defended the 
hills, and in) subsequent wars” were 
often damaged. The Slavonians were 
in turn invaded in the late seventh 


and eighth century by Turanians, called 


Bulears, from Asia, who came. earlics 
to the Urals and lower Volea and late: 
spread during a century over the Bul 


varian hills and valleys, and gave thet 


own name to the country. They 
adopted the higher culture of | th 
Slavonians and their language, but 
gave them new blood, and a_ political 


organization, fused with them; and thi 
resulting people became the Bulvarians 
the same tor 


Their territory was rarely 


many decades, but it always included 


Tirnovo. 
By 802 A.D 


and 


powerful dynasties were 
the folk. The 


Church sat 


arising uniting 


patriarch of the Eastern 


in several cities, Preslav, the capital, 
Sofia, Prespa, Ochrida, but not in 
Tirnovo, for it was strictly a commercial 
city. 

‘Tsat Symecon, the most powerful 
leader, built’ palaces and churches at 


Preslav until his capital is said to have 


rivaled Constantinople The first em 


pire was at its zenith in 893-97 and 


declined rapidly to 927 


sacked and its wood, marble, copper, 


Preslav was 
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silver, and gold were carried away to 
adorn the new capital, Tirnovo. Preslav, 
some 50-60 miles southeast of Tirnovo 
is still in ruins. 

h_ the 


58 years the 


from 927 throu second 


1393. 


Events g 
empire or to lor 2 
people were under Byzantine emperors, 
and Tirnovo flourished as their capital 
and as a trade center. 
the 


Klanders and 


In 1172 a power 
Baldwin I, 
Hainaut 


ful man in person of 


Count of 


prov 
inces along French border in Belgium 
came into the Near East as a knight 


of the fourth Crusade. He was crowned 


Kmperor of Rumania and was given 


Constantinople as his portion in’ con 
quered territory. He marched on Thrace 
the Greeks revolted 
Psar of Bulgaria, but in 


Adrianople, 1205, 


Crusaders were defeated, Baldwin taken 


but He depended 
on Kaloyan, a 
a terrific battle at 
prisoner, incarcerated in Tirnovo, cap 
ital of 


Tsar 


Julears, and soon slain by the 


Raldwin's Tower at the southern 
tip of Eastern Hill where he is SUPpCS d 
to have been imprisoned still stands, but 
not in good condition 


Phe \sens, Petes 


the second Bulgar kingdom, proclaimed 


and Ivan, founded 


the country independent of Byzantine 


authority and Tirnovo their capital in 
1186 

Phey built their castle and a palace 
home on Trapezitsia, and their church 
on Tsarevitsia (east hill) just across the 


river from. the lirnovo con 


palace 
tinued to be capital during the second 
snuffed out by the 
1393 \ few years after the 


Pirnovo 


kempire, which was 


Purks in 
\sens, 


Sivnihicance 


religious 
the 


1393 


renewed Its 
and became the seat of 


Sulgar patriarchate from 1235 to 


although the Bulgarian church today 


is kastern Orthodox, it 1s distinet from 


the Orthodox Communion During 


the two centuries, 1186-1393, Tirnovo 


resounded with political activities, res 


cled in power and splendor, prospered in 





PURNING 


and 
religious leadership 
both hills 
tended down the 


ind 


Splendid buildings 


track commerce, rejoiced in 


adorned and nl places ca 


hes 


[N74 


lopes to t Iver 


1393 Internal 


dissensions, jealous ind strife began 
to weaken the empire Puakish invasion 
as early as 1340 was rolling up th 
Maritza valley cutting into Bulgarian 
territory and trade \nother host 


invaded farther west 


Philippopolis 


fell in 1362, Sofia in 1382 Pirnovo 
fell after three month wee m 1393 
Vidin in 1396, and the last remnant of 
Bulgar independence was swept away 
kor nearly 5000 year Purkish bheht 


ssed the peopl 


innoved and ce pore 


\ll through Turkish) rul lirnove 
and toa le extent several other towns, 
prospered by north and south trade 
It was not a Turkish capital; Sot 
plaved that rok (sradually the patri 


finally 


od and 


Its commercial si 


archate Wials uppre 


niheanes 


snuffed out 


lone POUDDADEN a 


PiRNOVO 





to 


The 


be vail 


Bulearia 
1&th 


Bulears recovered theu capital in 1767, 


rule 


the 


Purkish 


weaken in 


in 
late century 


restored only its” relig 


kor a 


continued a 


but 1OuUS TN por 


tance hundred ve lirnovo 


its 


StTrOony 


spiritual center as 


well as a commercial emporium. Rus 


Bulearia evrew from 
lurks had to leave, 


rebuilding and recon 


influence 
In 


that t 


Shan aa 


1810 IS7S the 


and by 


LIV1¢ 


struction were well started in)> many 


them 


In 


| IPNOVO AMONY 
Pe riod 


Battenberg 


pling CS 
1 hye \lodern 

\lexander of 

Ohece 


1879 
took 


constitution 


Prince 
oath ot 


and loyalty to the in 


had 
befor It 


and 


lirnovo It been there 


the 


written 


veal was revised there 


in 1893 further moditied there in 


1YOS8. Kings still go there to be crowned 


Ill, as Prince 
] 


formally re 


went there to 


the 


and Boris 


bye 
(Church, 
Catholr 


In 


and long 


Bulgarian 


ol 


ceived into 


havine been born Roman 


pare nts 


ISSO Sofia, a revivine old town 


time the lurkish capital, was 
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Frist RE 4 Pen sketch from a colored postcard Camera stood at 4 on Figur I, thus R. R. Stati 
is shown near middle of right margin of picture \ wide-angle lens used 


chosen to be Bulgaria’s modern capital. where incised valleys in the plateau 
The ruler, Alexander, built his modern were easier to cross than seven to eight 
palace there during the next two years. miles south at Tirnovo. The north 
At this time Sofia had but 20,500 south railroad, Bucharest to the Acgean 


people, but its advantages included went through both Tirnovo and ¢ sOrnla, 


railroads approaching from four direc but the road intersection was no longer 
tions by valleys leading out in as many at Tirnovo, and its last) commercial 
ways to more important distant cities. strength was drained from Tirnovo 

It was located near central Europe lirnovo today \s a signboard to 


toward which Bulgarian interests were present-day significance of the ancient 


turning. Though less central than capital and trade and spiritual center, 


hil “4s . . . . 
Philippopolis and less renowned aa 4 well-ordered Pourist House stands 


Bulgarian history than Pirnovo, it oy Kiao'’s Siti Near the plaza over 
became again the capital of the new 
Bulgaria after World War I and has 


grown rapidly. In 1936 it was reported 
to have had 213,000 people, and at 


in Tirnovo city half as far from the 

railroad station is Hotel Boris, less 

modern but convenient and comfortabl 
; ; for a Bulgar hostelry By its linevering 

present has about 300,000. — Besides re 

being capital and flourishing — trade aspects of Turkish and eastern occupa 


: ; it adds { { ist’s int st af 
center, it was made seat of the Bulearian tion 1 dd to hi our ener , 


patriarchate, thus removing one more "0! to his conventencs 

advantage from Tirnovo. West Hill has four dilapidated 
In development of railroads late in) churches in Medieval Byzantine styl 

the 19th century the main east and and the ruins of an old church at the 

west line, Varna to Sofia and Belyrade, far north end. East Hill has Baldwin’ 


was built through Gorna Orehovitsa, Tower and ruins of a Turkish mosque 








TURNING OI 


on top; down near the river on the west 
Church of the 
the 


side rises the Forty 
Martyrs, level at 
the north Church of 
St. Peter and St. Paul, and near by, the 
Bishop's House. \ bearded patriarch 


or other officer of the 


while on sam 


end stands the 


Eastern church ts 


frequently met. Ruins of ancient walls, 


gun emplacements, palaces, and many 
unidentifiable structures reveal them 
selves at almost every” turn Down 


flo re 


plain, empowered in part by water at 


below Baldwin's Tower on_ the 


the dam, stands a modern thread and 
cloth factory for which raw. cotton 
comes trom Keypt The modern city 
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of Tirnovo numbering 12,000—15,000 


persons is well worth seeing as a sample 


of a 20th century Bulgarian town, but 

the wealth and magnificence of past 

ct nturi sis nowhere to be found. 
Having no modern military sienifi- 


works, the 
city has escaped the destruction meted 
Dur- 
a railroad was built around 


cance and no munition 


out freely to many other towns. 


ing the war, 


the loop of river encircling the plain 


and out of the valley eastward, again 
connecting Tirnovo with Varna. It 
will be interesting to note the effect of 
the new road upon the restoration of 


Pirnovo's commer “ial importance 








PETROLEUM IMPORT POLICY OF THE UNITED STATES 


Olin 7. Mouzon 


OR the past sixty years repeated 


forecasts have been made. of 


imminent exhaustion of 


the 


petro- 


leum reserves in United States. 
Leaders of the petroleum industry at- 
tribute the facture of the forecasts to 
the fact that our most important reserve 
does not depend upon the number of 
barrels of oil proved to be in the ground, 
but rather upon research and _ technol- 
ogy, ‘‘ the indispensable finder, developer 
and multiplier,’’ supported by a vigor- 
ous, unregimented, freely competitive 


industry. 


INTRODUCTION 


Excellence of performance of — the 
petroleum industry during World War II 
gives weight to the testimony of its 
leaders. Domestic production and _ re 
fining increased from approximately 
4,400,000 1941 to 
a peak of about 5,500,000 barrels pet 
1945, a 
and lend-lease 


1,500,000 


consumption was cut about 400,000 bat 


barrels per day in 


day in period when military 


demand increased about 


barrels per day and civilian 


rels per day. The shift in demand neces 


sitated the production of an entirely 


new range of products, which was a¢ 


complished in spite of shortage of man 
power and materials and necessity of 


developing new means of transporta 


tion. However, it should be noted that 


its achievement was due in part to 


pre-war government sponsored methods 


of proration which restricted rate of 


withdrawal of crude and resulted in 


petroleum reserves sufficient to meet 


emergency demands, and perhaps in 


part to the tariff on refined petroleum 


products which furthered pre-war con 


and 
development of skilled technicians. In 
addition a 


struction of domestic retineries 


strong argument can be 
advanced that the tariff on crude petro- 
leum, by increasing the price of domestic 
the 


but 


crude, accelerated discovery ot 


domestic the 


reserves: increment 
of these new discoveries may have been 


offset an increased drain on 


in part by 
the 


crude excluded by such tariffs 


domestic reserves due to foreign 


THe PROBLEM 
Increased drain on domestic petro 
leum reserves during World War II 


and other domestic and foreign prob 


lems gave rise to appointment of a 


Special Senate Committee Investigating 
Petroleum Resources to study develop 
Testi 


ment of a national oil policy 


mony and supporting data 


before the 


pres nted 
Mav, 1945 
to the first part of 1946 by the petroleum 


Committee trom 


oan 


industry and government agencies wil 


be of immeasurable value in solution of 
many petroleum problems 

One group of such problems pertains 
to evaluation of the United States petro 
heht of 


L9SZ 4 


leum tariff policy in’ the oul 


import position In tax oft 


1 cents per barrel was imposed on 


fuel oil | 


and and 2'% 
gallon on gasoline The 


impor ts of crud 


cents pet tax 


on gasoline has not been changed, but 


under the authority of the Reciprocal 


Trade Agreements Acts a_ reciprocal 
trade agreement with Venezuela in 1939 
reduced the tax on crude and tuel oil 
by 50 per cent to 10's cents per barrel 
on an amount of crude and fuel oil 


equal to 5 per cent on the refinery runs 


in the preceding calendar year \ 
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reciprocal trade agreement with Mexico 
in 1943 provided for the same tax reduc 
tion, but without quota limitations 
This agreement abolished the quota as 
under the “‘most favored nation”’ prin 
ciple benetits accorded to one nation 
automatically apply to other treaty 
nations. The authority now exists until 
June 12, 1948 to negotiate reciprocal 
trade agreements and for reductions up 
to 50 per cent ol the rates in effect on 
January 1, 1945. 

Article VII (B) of the Anglo-American 
Petroleum Agreement, 1945, which it is 
proposed to extend to a multilateral 


agreement, states 


That not! y in this ayre sha t 
onstrued as impa vy ¢ I vy a iW 
or regulat mm, or the ht to ta iw ¢ 
regulation, relating to the mportation 
petroleum into the country of either Gov 


ernment 


At this writing the United States Gov 
ernment has given no. indication§ of 
intention to modify the petroleum tariff, 
even though according to the State 
Department the conceptual core of the 
United States economic foreign policy 
is that international commerce should be 
based upon tree track ind privat 
enterprise 

Thus one problem now’ facin 
United States Government is whether 
crude petroleum and petroleum products 
should be published il trade agreement 
procedures as Comn odities upon which 
the Executive Branch would considet 
making a tariff concession under its 
authority to reduce duty rates up to 
hitvy per cent Publication gives full 
opportunity for hearings and presenta 
tion of information and views by any 
interested person before determination 
as to whether a tariff concession will be 
granted and the conclusion of a trade 
agrecment 

lo arrive at a solution to the problem 
it appears desirable to 


1. Establish known petroleum — re 


O} 


| 
l 


l 


rHE UN 
serves 
other 
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in the United States and 


major areas, and determine 


possibility of future extension of 


the st 
Estin 


state 


I 


eserves 


ate future demand for United 


s petroleum and relate it to 


estimated future production of 


United States petroleum reserves. 


Evaluate possibilitie s ol 


pi 


oduc- 


tion of petroleum products from 


natural 


] 


~ 


tar sands 


ACTS 


Known 


/ } - 
Ites and (C/tner \fajor 


as, coal, oil shales and 


BEARING ON THE PROBLEM 


Pe froleum Re Serves 


1 


nm ine 


Areas 


the Po sstbilit oO} Future Extension 


. ) ° 
le SN€ Reserves 


x 
S.S.R 

Kx 

} 

Kuw 

S 

re) 

} 

( 

Mex 
( 
( 

\ 

( 

S 
S 
t 
1 \\ 

Ss < l 
‘ ue 
New \ 
194e I 
ml Ex { 
es v I 
> ' 1 
Pe t it 
Spec Cor 
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x =o. 
600 004 
OO 
000 
SOS OOO 
000 OOO 
\ S 
s rves x 
I Reserve M 
I I I 
s ( WW. H 
1 Pip s 
stry ( 
s I an ¢ ries pres 
e re ‘ 


632,200 
,735,000 
86,000 


», 500,000 


000,000 
300,000 
000,000 
000 000 
000 000 
150,000 

34,500 


180.000 


$44,000 
486 40K 


981.000 
454,200 


9 434,200 


8,1.900 
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As indicated by Table i based, like 
most of the evidence contained in this 
part, on testimony presented before the 
Special Senate Committee Investigating 
Petroleum Resources, the “proved,” or 
known, recoverable crude oil reserves 
of the United States and the estimated 
reserves in other areas as of January L; 
1945 were 63.87 billions of barrels. Of 
this total, 34.44 
Eastern Hemisphere and 29.43 billions 
were in the Western Hemisphere, and 
20.45 billions of the 
United States. 


billions were in the 


latter were in. the 
evidence, such as the foregoing, when 
compared with present production and 
anticipated demand in the United States 
has given rise to re peated forecast of an 
imminent exhaustion of petroleum re 

So-called 


“ proved” reserves represent oil that has 


serves in the United States. 


been found and can be counted and is 


recoverable. always 


Undiscovered oil 
has upset predictions of exhaustion; and 


therefore the industry has 


petroleum 
said that our most important reserve is 
research and technology, ‘the indispen 
sable finder, developer and multiplier of 


our natural resources. 
In view of past experience and. the 


petroleum industry's 


Statement, pos 


sibility of future extension of crude 


reserves must be considered. Such con- 
sideration involves considerable guess 
ing, and therefore the statements which 
follow for each of the major areas are 
limited to generalizations with respect 
to possibilitic S. 

a. United 


States as 


Stales In the United 


clsewhere, maintenance of 
reserves with adequate produc tive 
capacity to meet demand for petroleum 
requires continual discovery and devel 
opment of a volume of new” reserves 


not less than the demand \ccording 


to the American 


Petroleum Institute, 


annual new discoveries and new devel 


(GEOGRAPHY 


opments in the United States for the 


cight-vear period 1937-1944 were 


Ba 
1937 3,721,532,000 
1938 4,054,064,000 
1939 ? 399,122,000 
1940 1,.893,350,000 
1941 1.968.963 ,000 
1942 1,.878,976,000 
1943 1.484,786,000 
1944 ’ 067,500,000 


except for the upward increase of 194 }, 
such data indicate declining discovery 
and development rate from 3,721,532 ,000 
barrels in 1937 to a low point in 1943, 
when 1,484,786,000 barrels were added 
to reserves. The declining discovery 
rate indicates increasingly difficult prob 
lems of discovery and development 
Concerning discovery and recovery ot 
our future petroleum reserves the tol 
lowing statement was made by Ralph Ix 
Davies, Deputy Petroleum Administra 
War, in an address before the 


twenty-fourth 


tor for 
annual meeting of the 
Institute at Chi 


November 30, 1943 


American Petroleum 


cago, [linois, on 
Qur experience over the past five year 


and the outlook tor the future, as far a We 
can ct i. uyvest that whatever the re 
erve et to bedi covered, they will be found 
more slowly, with greater difficulty, and at 


yreatet CXPCrise than reserve have been 
found in the past Current studi how 

! ditheult and 
to find a barrel of new reserves toda 


a t was in the pre 193% period F 


that it 4 our or five time a 


cost! 


The 


Petroleum 


recent report of the American 
Institute Committee on 
Petroleum Reserves indicates that new 
discoveries and new developments dur 
ing 1945 2,110,229, 000 
barrels, or a 1944. 


Production during 1945 of 1,736,717,000 


amounted to 


slight gain over 
barrels yielded a net increase in reserves 
of 373,582,000 barrels, so that proved 
United States as. of 
1) 826,813 000 


119.984.000. of 


reserves in. the 
1946 
However, only 
the 2,.110,229,000 


January 1, were 
barrels. 
barrels of new. re 
serves resulted from discovery of new 
balanee of 1,690,315,000 


pools The 


barrels resulted from revisions of previ 
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ous estimates and extensions to known 
fields. 

There is wide range of opinion with 
future dis 
the 


respect to possibilities ot 


crude oil reserves in 


United States. 


coveries of 
However, there is gen 
that 


vet to be discovered 


eral agreement crude oil reserves 


\ will be far more 
difficult and costly to find 
h. Western Ile mis phere 


United States). In the 


sphere 


excluding the 
Western Hemi 


excluding the United States 


vast areas remain unexplored or un 


proven and very significant petroleum 


still be 


ditheulties in 


reserves May discovered. | Nn 


usual obtaining conces 


sions, financing, and in climatic and 


transportation conditions have retarded 
exploration and development of the 


likely that 


future exploration and development will 


areas. However, it seems 


be more rapid, and that large discov 
enes will be made in the near future. 
Exploration and development already 


projected in) Colombia and Venezuela 
should tap large oil potentialities, while 
sedimentary 


exploration of the hue 


basin of the Amazon in’ Brazil might 
reveal fields rivaling those of the Middl 
hast 

In any event present and potential 


reserves in such areas provide sources of 
production lar om estimated 


\c ( ording 


Coleman 


CXCeCEE ol 
consumption of the areas 

to testimony of Mr. S. P 
before the Special Committee investigat 
ing petroleum resources probable CACCSS 


ol pre duction Capacity 


OVO! COnNSUTINp 
tion in the area should provide a sources 
of imports for the United States suth 


cient to supplement U.S. crude produc 
tion for many veat 

europe lt is doubtful whether 
new discoveries of world significanes 
will be made in Europe with exception 
of the USS LR. Onl prospects in the 


LU SOS.R. are considered to be of enor 


Miu 


potentiality It is believed that 
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within the foreseeable future, discov 


eries may be made of an order of magni 
the the 
United States 


tude of proven reserves of 


d. Nearand Middle East. The proven 
and indicated reserves of the Middle and 
Near East are 


Iran, Iraq, Kuwait, 


situated principally in 
Saudi Arabia, Bah- 


rein and ata Extension of reserves 


in those areas, presently estimated at 


about 26.8 billions of barrels, seems 


certain; no estimate can be made otf 


their eventual magnitude Discoveries 
past and future in the Middle East 
may exceed those in all other known 
producing areas Of the present esti- 
mated reserves of 26.8 billions of bar 


rels, the American share is estimated 
at about 42 per cent 

e. Far Kast. Exploration and devel 
opment ino the kat 


been retarded by 


Eastern countries 


have tremendous diffi- 


culties in transportation, combating 


disease, and operating with native popu 
lations in generally unfavorable climates. 
No estimates of potential reserves are 
available although considerable discov 


erics may be made, especially in China, 


during the next twenty years. 
» Estimated Future 

l'nited States Pe 

Future 

im Reserves 

a. [estimated Future Demand 

On October 3, 1945 Mr. S. P. Col 


man presented betore the Special Senate 


Demand for 
— : 
ltroleum Related to the 


) j ; 
Production of United 


Committee Investic 


iting Petroleum Re 
sources a forecast of the trend of petro 
leum requirements in the United States 
over the next twenty years as developed 
by an Industry Subcommittee of Dt 


m4 Wilson maim ¢ 


trol uth 


Ot tee on 


Requirements. Since it: is 


inpossible to predict the consumption 


ol petroleum ' far ahead as 1965, 


trends of requirement were forecasted 


as indicated by past experience adjusted 
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for probable changes considered in the 
light of certain basic assumptions. 

The assumption was made that there 
would be no changes in the past trend 
of petroleum prices. 
made to 


No attempt was 
which will 
inevitably occur in the business cycle; 


define variations 
instead, a long-term trend was indicated 


against an economic background of 
high industrial activity, uninterrupted 
by depressions. the 


were to be compared with estimates of 


Since estimates 
crude availability, this basis was deemed 
to be sufficiently high to insure a sound 
approach to the measurement of 
adequacy of supply. 


the 


Table II presents a summary of the 
United States daily average domestic 


and export petroleum demand for the 


1947-1965 period as forecast by the 
Industry Subcommittee. 
FABLE II 
UNITED STATES DoMESTIC AND EXPOR 
PETROLEUM DreMaNnp 
1947-1965 
(in barrels) 
Daily Average | Daily Averag: Total Dail) 
Period Dome sti Export Average 
Demand Demand Demand 
1947 4,395,000 266,000 4,661,000 
1948. 4,650,000 
1949 4,835,000 
1950 4,955,000 123,000 5,078 000 
1951-1955 5,110,000 58 ,000* 5,168,000* 
1956-1960 5,455,000 40 ,000* 5,495,000* 
1961-1965 5,735,000 27,000* 5,762,000* 
*Applies to last year of period. 


Source: Compiled from S. P. Coleman 
S. P. Coleman on Petroleum Requirements, 


graphed testimony 


“Statement of 
(Mimeo- 
presented before the Special Senate 
Committee Investigat 
1945) 


ing Petroleum Resources October 3, 


Table III daily 
domestic demand shown in Table I] 
by individual products, and in. total. 
for 1939, 1941 and the 1947-1965 period, 
together with certain pertinent data as 
to important factors affecting the fore- 
cast. 


presents average 


Estimated export demand shown in 
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Table II is based on the prediction that 
over a period of time United States 
exports will decline to relatively small 
volume composed principally of  spe- 
cialty drawn 
from the fact that actual and potential 


products, a conclusion 
oil supplies in foreign areas, particularly 
in the Eastern Hemisphere, are so large 
as compared with possible future con- 
sumption that more than an adequate 
supply to meet consumption can be 
taken for granted. 

b. Estimated Demand Related to Pro- 
duction. In relating demand to produc- 
tion of crude petroleum it is common 
practice to compare estimated demand 
with proven reserves plus possible future 
discoveries. In any such comparison 
it should be well understood that even 
if it were desirable or necessary, it is 
not always technically possible or eco 
nomically feasible, to produce all re 
serves in the span of years indicated by 
It should 
extent to 


relating demand to reserves. 
that which 
petroleum products can be made avail- 


also be noted 
able from crude oil depends not only 
upon volume of oil yet to be discovered 
but also upon solution of increasingly 
difficult problems of discovery, develop- 
The 


(om 


ment and refining 


operations. 


American Petroleum Institute's 
mittee on Petroleum Reserves had such 
factors in mind in its note of warning 
in the 1946 the 


effect that todav’s oil can be recovered 


kebruary, report to 
only over a period of many years and 
at gradually declining annual rates. 

the 
dustry’s position with regard to pos- 


In summarizing petroleum in- 


sibility of meeting the estimated United 
States domestic demand for the period 


1947-1965, Dr. Robert E. Wilson stated: 


“The future rates of production of crude 
oil in the Unite d States are diffi ult to pred t 
with accuracy 
many 


bec ause they 


will depend on 
variables, such 


as price, good or bad 
fortune in discovery, the development of new 
methods of finding oil, government policy 
regarding taxation and public lands, et in 
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general, however, it appears that under favor- 
able conditions for crude 
ability of our domesti 
crude will probably for the next five 


production 
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the 
industry to produce 


rHE 
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a safety factor to cover military require- 


ments in the event of future war. 


In 


yuare the War Department’s testimony before 
and possibly for the next ten years —nearly ; ; 3 ; . ; ; 
equal the lower range of probable demand and the Senate Special Committee Investi- 
| | yssible subs ially selt-co : 4 ‘ ’ — 
will make possible a substantially self-con- gating Petroleum Resources it was 
tained domestic industry, if that should be et : . 
deemed desirable. On the other hand, under pointe d out that certain undetermined 
a less favorable combination of conditions military and indeterminate technolog- 
atfecting domestic crude production there will 7 


be an increasing gap between domesti 


pro- 
duction of cruck 


pe troleum and the domesti 
demand for petroleum products. It 


ical fact 


ors, 


plus added uncertainty as 


to when war may recur, its extent and 


is con . ° 
ceivable (though in my opinion not probable who the enemy might be, make it utterly 
that, under a combination o igh demand impossible to estimate intelligently the 
and low production, thi between : 


gap our 
domesti production and our domestic dé 
mand might exceed a million b | 


petroleum requirements for 


a pt yssil le 


n barrels per day future war. However, it was further 
during the last five vears of the twenty vears ; : : 
which we are considering.” stated that it was a sate assumption 

that—unless a practical substitute was 


However, to the foregoing estimated 


develops 


‘d 


petroleum requirements for 


United States domestic and export any future World War would be far 
demand for petroleum must be added greater than those in World War II. 
rABLE III 
PREWAR, Eat I I Tes ST OF TREND OF PI 1 REQUIREMENTS IN THE UNI »S Ss 
I tl 1 bar ver d s herwise licated 

I I I ’ Lone ieryv 
1039 194] 104 1048 1949 19050 195] 1956-60 1961-65 
Motor Fuel (Ga 
Passenger ¢ 953 1,146 1,045 1,210 1,383 1,360 1,440 1,550 1,635 
Aviat 10 30 125 100 g5 100 125 175 200 
All 559 653 oo 730 50 761 725 775 825 
I 1,5 1,829 1,870 2,040 150 20 900 2,500 2,660 
Ke 16<¢ 190 202 206 211 15 15 225 230 
Distillate Fuel O 
Home-heatitr 65 341 16,2 148 $88 510 538 555 565 
Diesel fuels and all other 105 133 198 195 19 14 240 260 280 
370 474 600 643 685 724 778 815 845 
Residual I O 895 | 1,055 | 1,125 | 1,138 | 1,14 1,14 1,160 1,200 1,240 
Lubric 
\ut \ 34 39 +1 43 +5 16 48 51 53 
Industrial 31 44 44 +¢ 16 16 ) 5 57 
Total 65 83 &5 89 91 92 97 105 110 
All Other P» nd I 355 $41 513 534 551 56 570 610 650 
1 1/l Petroleum I ‘ 3.373 4.071 4.395 4.650 4.835 4.955 5.11¢ 5.455 5.735 
Memoranda 
Average Number Passenger Cars in l 
Consumption per car barrels 5,036 382 25,800 | 28,000 | 30,000 | 31,500 34,000 37,500 40,000 
Year 13.9 15.3 14.8 15 16.0 18.8 15.4 15.1 14.9 
Average Number Oil Burners in l 
Consumption pet burner barrels 1,749 2,243 2,850 3,175 3,475 3,750 4,000 4,400 4,800 
Year 57.8 56.8 51.5 51.4 ee 49.5 49.0 46.0 43.0 
Federal Reserve Board Ind f Pr , 108 162 161 172 175 170 175 188 200 


High Business Activity) 


Source: S. P. Coleman, “Statement of S. P. Coleman 


on Petroleum Requirements, 
sented before Special Senate (¢ 


Mimeographed testimony 
ommittee Investigating Petroleum Resources 


pre- 
,» October 3, 1945), page 20. 
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Since military and lend-lease demand 
during World War II reached a peak 
of about 1,500,000 barrels per day and 
military requirements during peacetime 
are estimated to range between only 
240,000 to 290,000 barrels per day, it 
would be a conservative assumption 
that in another major war during the 
next twenty years, demand for petro- 
leum products might be increased to 
such extent that the gap between domes- 
tic production of crude petroleum and 
demand for petroleum products might 
be in the magnitude of two or more 
million barrels per day. 
to the War Department: 


And according 


**Moreover, if such a war comes, the time 
available for mobilization of our maximum 
effort may be measured in weeks instead of 
years, in which case time for construction of 
refineries or extensive development of oil 
fields would be lacking. Such assumptions 
properly emphasize our real need for proved 
reserves of petroleum vastly greater than 
those now in our possession, and develop 
ment providing potential crude oil production 
sufficient to meet any 4 


3. The ) 
Petroleum Products from Natural Gas, 
Coal, Oil Shales and Tar Sands. 

Production of part or all of our domes- 


possible emergency. 


Possibilities of 


tic petroleum requirements from sources 
other than natural crude oil is quite 
possible 


today from a_ technological 
viewpoint but, with exception of syn- 
thesis of natural gas, is severely limited 
by factors of prohibitive costs of con- 
and 


plants and 


struction operation of 


The 


necessary 


facilities. following 


paragraphs deal separately with the 
principal methods of producing syn- 
thetic products and indicate clearly 


that possibilities of such production do 
not offer means of closing the gap be- 
tween estimated United 
States petroleum and estimated produc- 
tion of domestic crude. 


demand for 


a. Natural Gas. Recently developed 
processes make possible production of 
a substantial amount of motor fuels by 


synthesis of natural gas. Production 


Production of 


(GEOGRAPHY 


has begun and may be expected to 


increase. It is estimated that approxi- 
mately 30 per cent of our pre-war gaso- 
line demand could be met from synthesis 
of natural gas by segregating about 
one-third of proven gas reserves for this 
purpose. However, even such intensive 


future development would not meet 
estimated deficit in supply in a next 
major war. 

b. Coal. Synthetic production of 
petroleum products from coal has been 
most highly developed in Germany 
although considerable research and 
been, and is_ being, 


development has 


carried on in England, United States 
and other countries. All types of petro- 
leum products can be produced by the 
Fischer-Tropsch or Bergius Hydrogena- 
tion processes using low quality coals 
of which the United States has enormous 
reserves sufficient to last, literally, for 
the 
limiting factor on production of petro- 


leum products from coal. At 


centuries. However, cost forms 
present, 
construction of large scale synthetic oil 
plants involve an enormous capital out- 
lay if appreciable output be desired, and 
cost of producing gasoline would be 
about two to four times present cost of 
production from crude oil. It is obvious 
that no commercial organizations could 
or would undertake such projects at 
this time. Moreover, several years would 
be required to design, construct and put 
large synthetic plants into operation so 
that the production possibilities of oil 
from coal do not, at present, solve the 
problem of assuring an adequate supply 
of petroleum to the nation for another 
war. 

c. Oil Shales and Tar Sands. Large 
deposits of oil shales in the Western 
states and of tar sands in Canada pre- 
sent other means of obtaining petroleum 
which might be necessary to meet de- 
mands for war or peace in the foreseeable 


future. However, present processes for 
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extracting oil from oil shales and tar 


sands call for enormous outlays of 


capital and result in a product with 
materially higher cost than in the case 
of crude oil. Thus at present commercial 
development of oil shales and tar sands 
in the Western Hemisphere is 
ticable. 


imprac- 
It remains to be seen whether 
technological improvements can place 
oil from these sources in competition 


with crude petroleum. — In another 


major war under economic conditions 
approximating those of the present, it 
would be impossible to obtain sufficient 
petroleum supplies from oil shales and 
tar sands except after several years of 
construction and development. Con- 
sequently, long range possibility in oil 
affect 
necessity of securing additional 


shales and tar sands does not 
present 
safe sources of crude petroleum, 

The preceding conclusions agree with 
those presented to the Senate Special 
Committee Investigating Petroleum Re- 
the 


which regarded the production of petro- 


sources by industry committee 


leum products from natural gas, coal 


and oil shales as a 


very long range 
alternative on which industry is not 
likely to spend the large sums required 
for large scale pilot plants or semi- 


commercial units. 


CONCLUSIONS 


1. Sections 1 
forth 


Part III set 
petroleum re- 


and 2 of 
estimated world 
serves by areas, discussed possibility of 
extension of such reserves. related 
domestic reserves plus estimated future 
domestic discoveries and production of 
crude oil to demand during peacetime 
and a possible future war, and set forth 
the conclusion that there will be a gap 
between domestic production and de- 
mand increasing to a possible one million 
barrels per day during the last five years 
of the period 1947-1965. 
war 


In a major 
in the period estimated domestic 
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production might not meet demand by 
two or more million barrels per day, and 
this deficit in domestic supply must be 
met from other sources. 

Part III 
possibility of production of 
products 


2. Section 3 of discussed 
petroleum 
coal, oil 
tar the 
that deficit in 
domestic supply cannot be met from 
such under 
and technological conditions. 
the gap 
mated demand and domestic production 


from natural 


gas, 


shales and sands, and drew 


conclusion estimated 


sources present economic 


3. Therefore between esti- 


of crude oil and synthetic products will 
have to be filled by imports. 


RECOMMENDATIONS 
1. Crude Petroleum 


a. In view of the preceding conclu- 
that crude 
petroleum should be published in trade 


sions it is recommended 


agreement procedure as a commodity 
upon which our government would con- 
sider making tariff concessions. 

6. It is recommended that in negotia- 
tion of tariff concessions, priority be 
given to such concessions as will pro- 
mote importation of crude petroleum 
from Western Hemisphere sources so 
that they may be developed in time of 
peace and made available in peacetime 
and in the event of war. The basis of 
the recommendation is that information 
presented in Part III, Section 1, and in 
the testimony before the Special Senate 
Committee Investigating Petroleum Re- 
that the Western 
Hemisphere, outside the United States, 
has sufficient proved and potential re- 
serves of crude oil to supply future 
estimated demand for Western Hemi- 
sphere countries other than the United 
States and, in addition, to supply any 
reasonable amounts of petroleum that 
may be required to supplement the 
United States crude oil production for 


sources indicates 
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many years in the future. Granting of 
tariff concessions on crude petroleum 
may have additional favorable effect of 
tending to lessen drain upon domestic 
crude reserves. It is most important, 
however, to remember that in another 
World War, the United States military 
forces will find it necessary 
upon sources of petroleum outside the 
Western and this even- 
tuality should be considered in estab- 


to draw 
Hemisphere 


lishment of foreign petroleum policy. 

c. It is recommended that the effect 
of lower crude oil tariffs on discovery 
and crude 
reserves be continuously reviewed, for 


development of domestic 
low discovery costs and high produc- 
tion per well in foreign fields could result 
in depressed prices that would curtail 
domestic discovery and development. 
However, estimated increase in domestic 
demand for crude oil during the period 
1947-1965 tend to offset, in 
part, the depressing effect of tariff con- 


cessions on 


should 

crude oil prices and on 
discovery and development of domestic 
crude oil sources. 


2. Petroleum Products 


a. It is recommended that the supply 
and demand position of each petroleum 
product be evaluated before it is pub- 
lished in the trade agreement procedure 
as a commodity upon which our gov- 
ernment would consider making. tariff 
concessions. However, in general, it is 
recommended that heavy fuel oils should 
the 


procedure, and the more valuable prod- 


be published in trade agreement 
ucts of the refining industry should not 
be published in the procedure as com- 
modities upon which this government 
would tariff 


The basis of this recommenda- 


consider making conces- 
sions. 


tion is as follows: 


(1) The general character of United 
States foreign trade in petroleum is 
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to import crude oil for refining and 
heavy oils for fuel purposes and to 
export the more valuable products of 
the refining industry. 

(2) The general character of United 
States foreign trade is sound from the 
military standpoint in that it results 
in: the importation of crude oil needed 
to balance domestic demand and of 
heavy fuel oil to protect possible 
Navy requirements, a diminution of 
the rate of 


crude 


withdrawal of domestic 


oil, and in development. of 
which 


are vital to the supply of petroleum 


domestic refinining facilities 


products. 


concessions 
lead to 
importation of refined products which 


tariff 
on refined products might 


(3) Granting of 


would retard development of United 
States refining techniques and main- 
tenance of domestic refining capacity 
absolutely essential for military 


security. 


b. For the same reasons developed 
in Section 1 6. it is recommended that 
priority be given to tariff concessions 
that will further domestic importation 
from the Western 


of heavy fuel oil 


Hemisphere. 


SUMMARY COMMENT 


Publication of recommended com- 
modities in trade agreement procedures 
as commodities upon which the United 
States Government would consider mak- 
ing tariff concessions makes the matter 
a public issue; only after adequate hear- 
ings will a decision be made as to whether 
This 

the 
petroleum industry, in co6peration with 


tariff concessions will be granted. 
should enable representatives of 
cognizant government agencies, to work 
The War 


Department has presented an excellent 


out a sound import policy. 


PETROLEUM Import 
statement of such a policy, which jis 
acceptable to the petroleum industry. 


“ Conservation ot our domestic 
reserves by the maximum 
petroleum consistent 
healthy domestic 


petroleum 
importation of 
with maintenance of a 
petroleum industry.”’ 


The policy now requires implementation. 

At the the Independent 
Petroleum Association of America, which 
is composed 


hearings, 


of the independent pro- 
ducers of crude petroleum and a 
companies 


few 


whose include 


operations 
refining and marketing, 


be the group that will 


probably will 
most violently 
oppose any downward revision jn duty 
Expressed views of this 
tant portion of the 


rates. impor- 


industry in Opposi- 
tion to the Trade Agreements Act were 
presented by Russell B. Brown, general 
counsel for the I.P.A.A.. and were in- 
serted in the Congressional] Record by 
Hon. Daniel A. Reid on May 21, 1945. 


An objective and critical review is rec- 


ommended of this complete statement, 
which contains several] good points with 


The I.P.A.A. 


respect’ to petroleum. 


believed that: 
A. The two following principal argu- 


ments the advocates of 


used by 
unrestricted imports are not valid: 
a. We should conserve our oil re- 
sources and use those of other 


nations. 
b. We should encourage trade with 


nations whose prin ipal offering 


of commodities jn world mar- 
kets is petroleum. 

2. The United States has two ade- 
quate lines of defense: 

a. Domestic reserves and future 


discoveries and production of 


natural petroleum. 


6. Domestic natural 


gas, coal and oil shales and pro- 


reserves of 


duction of synthetic petroleum 
products therefrom. 
Recommended publication of 


petroleum and heavy fuel 


crude 


oil as com- 


PoLicy 
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modities upon which the United States 


Government would consider making 
tariff concessions js based on the petro- 


leum industry’s testimony and military 
estimates of requirements during peace- 
time and a future World War which 
indicate that the preceding two lines of 
defense are inadequate. 
argument 


The principal 
advanced herein js that the 
inadequacy necessitates imports, and, 
therefore, the argument is not one which 
the I.P.A.A. has declared ‘not valid.” 
On the contrary, since the I.P.A.A. 
declaration, Dr. Robert KE. Wilson, 
speaking October 3, 1945 for the entire 
petroleum industry before the 
Senate Committee 


Special 
Investigating Petro- 
leum Resources. Stated: 


A. “Te ig fortunate that we can, and proper 
that we should, use imports to make up 
the difference between domestic demand 
and our ability to produce at reasonable 
costs, but such action should not be car- 
ried to a point which will ever allow us to 
become mainly dependent on sources out- 
side the country for our vitally essential 
supplies of liquid fuel.” 


2. “This statement of import policy meets 
with the approval of both ¢ ompanies which 
have large foreign reserves and independent 


producers which have no foreign reserves.”’ 


The petroleum industry spokesman 
has stated: 


* Developing the details of a sound import 
policy will not be a simple task, but 
the general objectives are so clear that I 
believe the entire industry as well as the well- 
informed consumers can unite In agreeing to 
their desirability.” 


This sound import policy 
must be 


can and 


developed for petroleum is 


essential in peacetime. representing 
about 33 per cent of the total inanimate 
energy used in the United States just 


prior to World War II. and 


wartime, accounting for 


vital in 
approximately 
50 to 65 per cent of the shipments to our 
military forces in 
The first 


theaters of operations. 
step in formulating a sound 
import policy is to publish crude petro- 
leum and heavy fuel oil in trade agree- 
ment procedures. 








HEMP; A MINOR AMERICAN FIBER CROP 


John H. Garland 


ROM colonial times tothe pres- 

ent the place of minor fiber crops 

in the American economic struc- 
ture has been precarious. Especially is 
this true of hemp, weak competitor of 
flax and cotton, of which the long soft 
fibers have long been used for twine, 
carpet thread, carpet yarn, sail cloth, 
homespuns, yacht cordage, and oakum. 
In the subsistence agriculture of much 
of early America, hemp was extensively 
cultivated to satisfy need for fibers, 
especially in regions beyond the limits 
of cotton growing. Hemp is harvested 
from 80 to 140 days after planting, 
depending on moisture and temperature 
conditions. As the nation grew, well- 
defined but widely scattered hemp dis- 
tricts developed, flourished for several 
decades, and then all but disappeared, 
only to be revived again briefly during 
World War II by the Hemp Division 
of the Commodity Credit Corporation 
of the United States 


Agriculture. 


Department of 


FOREIGN COMPETITION AND IMPORTS 


Until machine methods were intro- 
duced, American hemp production was 
handicapped by its requirement of much 


highly skilled hand labor. 


retting, 


Cutting and 
field processes now done with 
aid of machinery, were then 
Breaking, 


of fiber from the hurds, 


largely 


hand activities. separation 


was also a hand 
job performed in the field. At present, 


it is done in a large power driven, 


machine equipped mill, which forms the 
focal point of each hemp district. A 
skilled hemp breaker fifty years ago 


could separate about 250 pounds of 


fiber daily. A crop of fifty acres re- 
ten 
skilled hemp breakers for about two 


months. <A 


quired services of an estimated 
mill which 
10,000 pounds of fiber in 


an eight hour day requires services of 


modern sepa- 


rates about 
about eighty employes, both men and 
women. 

In competition with cheap European 
and Asiatic labor, home producers never 
supplied more than a fraction of the 
American consumption of hemp. — In 
Europe, the leaders were France, Italy, 
Austria, China 
and Japan lead in Asia. Of them all, 
Italy produced the best grades of fiber. 


and Russia; whereas, 


from foreign sources an average. of 
about 2,000 tons of fiber was imported 
1850 until 
Hemp imports increased 
the 
maximum of 
1889, only to decline 

+, 000 1900. 


Although American production increased 


each year from the close of 
the Civil War. 
tremendously during 


next thirty 


years, reaching a 


55 000 


over 
tons in 

rapidly to about tons by 
during the same periad, competition 
with Manila hemp and cotton had re- 
duced the use of hemp to less than 
9,000 1900. the 


twenty years, imports of hemp averaged 


tons by kor next 
about 5,000 tons yearly, but during the 
1920-1930) completely 


American 


ensuing decade 


disappeared. grown hemp 
followed a corresponding trend, to reach 
its lowest figure in 1933 when less than 
fifty tons of fiber were produced in the 
United States. In the last 


before the Department of 


few years, 
Agriculture 
set up the Hemp Division, the average 


yearly production was about 600 tons. 
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FIGURE 1 The wide range of middle latitude conditions under which hemp can be grown 1s 


ipparent from the producing districts for the decade 1900-1910.) The Lexington plain of Kentucky 
normally produced 75 per cent of the crop during the earlier years 


Heme GROWING DISTRICTS As late as 1909, hemp was grown in the 
' kox River Valley of Wisconsin in co- 
\lthough widely scattered, American , 


. ; ; operation with the Wisconsin Agricul- 
hemp districts developed in some of the 


tural Experiment Station. 
best agricultural areas, and for that 


Competition from three sources 
reason had to compete with corn, to 


al ee ia proved to be so effective that the Amer- 
acco, IvestockK, an adairy products 


ican hemp districts almost disappeared; 
often disadvantageously. Decline in | PI 


a small area in Woodford County in the 
production resulted from curtailed acre- ' 


once important Lexington Plain hemp 
age, not from reduced yield per acre. 


: district, and a small segment in the 
At the height of hemp tiber production, _ 


‘ kox River valley of Wisconsin where 
when the Lexington Plain of central 


the Agricultural Experiment Station 
Kentucky was the center of hemp grow- 


P , , ; had helped to develop it thirty vears 
ing, the district, together with the Gulf 7 4 


Pla cate earlier, were all that remained in 1940. 
ain OF western VeEntucKky, accounts 


Abaca or Manila hemp from the Philip- 


for 75 per cent of the American hemp 
Cis: deal aie Tins ae Se ‘though Pines and cotton from the southern 
c as < - ae ° ’ 


most of the large towns of the district Stes ™ placed hemp for cordage, twine, 
were hemp markets, Lexington led them coarse fabrics, and the like. The manu- 
all. Lesser districts included the Platte facture of carpet thread, canvass, and 
valley of eastern Nebraska. the Mis- Other fabrics of cotton in several of the 
souri valley between St. Joseph and towns of the Lexington Plain have then 
Kansas City, northern’Champaign roots in the old Kentucky hemp in- 
County in the corn belt of eastern) dustry. More profitable use of the 
Hlinois, the Gulf Coast of Texas near land for corn, tobacco, and livestock 
Houston, and the Sacramento and San also constituted a strong factor in re- 


senito valleys of California (Figure 1). ducing the area of hemp districts. 
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HEMP MILLS 


1944 


f US. MILLS IN OPERATION 


e US.MILLS IDOLE 
» PRIVATE MILLS 





FiGure 2.—The distribution of hemp mills in 1944 shows little relation to the earlier districts. 
The wartime hemp districts moved northward to northern [linois and lowa and southern Wisconsin 
and Minnesota. Only small remnants of the earlier activity are indicated by the privately owned 


mills in Wisconsin and Kentucky. 


Loss of the Philippines early in World WARTIME HiemMp REGION 
War IT together with increased demands +. , : 
The bulky stalks of early maturing 


( ‘eatened shortage in sup- ; 
for cotton threatened shortage in sup staminate plants produce the longest 


ply of fiber for cordage and coarse fab- and finest fibers, whereas  pistillate 


rics; therefore a revival of the American plants are valuable only as seed pro 
hemp industry ensued, with the estab-  qucers. Since the bulky stalk, from 
lishment of the Hemp Division of the seven to ten feet high, must be retted in 
Commodity Credit Corporation by the the field from two to cight weeks, 
United States Department of Agri- stacked for winter curing, and sepa- 


culture. rated by a= specially equipped mill, 





? 


FIGURE 3.—The cement block buildings with circular roofs and the tall chimney of the power plant 
standardize the U.S. Department of Agriculture mills 
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FIGURE 4 Harvesting machinery of 
is included in the 


stored on the 


with the 
grounds 


vrowers contract 


mill 


machines are 


proximity to such a mill, which is there- 


fore the grower’s market, is now the 


essential element in a hemp district. 


The Department of Agriculture, thus 


determined the revived hemp district 
forty-two mills 


$100,000 each. 


by locating and building 


at a cost of than 


and established the 


more 
market by contract- 
ing with farmers within radius of twenty 
or more miles of each mill to grow hemp 
at fixed prices per grade of “straw.” 
The mills, which have taken the place 
of the old hand breakers (Fig. 2 


built in or near 


we>re 
small towns in the 
and dairy belts of 


Minnesota, 


Illinois, 
Wisconsin, 


rton Plain of 


corn lowa, 


Indiana, and 


with one mill on the Lexing 
Kentucky. 
Versailles, Kentucky, 
Wisconsin 


earli I developm« nt 


A privately owned mill at 


and three such 


mills in which are 


of the 


remnants 
also operate. 
fiber- 
Marihuana 


farther 


The northern mills are in the 


producing districts where the 


content of the leaves is lower 
growers must be regis- 


kederal Marihuana ° 


and 


south; all hemp 


tered under the Tax 
Act of 1937 


laws. 


licensed under state 
Seed is produced in the Kentucky 
Since the stalks are 


before the seed ripens, 


hemp district. 
fiber, 


seed must be grown separately. 


cut 
green for 


As the map (Fig. 2) indicates, 
five of the 


twenty- 


forty-two government owned 
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a special type desig 
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iM 
id 


A 


ff 


ew Fe 


ned to cut, turn, 
griculture 


and bundle hemp straw 
When not in use, the 


mills were not operating in 1944 because 


the remaining seventeen were able to 
produce required amount of fiber. Acre- 
age was determined by the War Food 


Administration. Of the operating mills 


three are in southern Minnesota, three 
Wis- 
and six in northern Illinois. It 
July 1945, that they 


buildings would be 


in central [owa, five in southern 
consin, 
was announced 
would close and the 
offered for sale after the crop then under 
Since the 


straw is stacked and not processed until 


contract had been processed. 


the following year, the crop of 1945, 
should be finished late 1946 or early 
1947 unless importation of fiber from 
the Philippines brings it to an earlier 


( lose. 


RECONVERSION PROBLEMS 


Because the revival of hemp growing 


was sponsored and subsidized by the 


government to meet a war need, several 


problems must be solved in reconver- 


sion. One is concerned with the farmers 


who produced the crop, and another 


has to do with the economic structure 
of the community in 
located. The 


not for the farmer simply ce 


which each mill is 
agricultural problem is 


hard, ‘ases 


growing hemp with the expiration of 


his contract. To many it means deliver- 


ance from a patriotic duty which, 
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although well paid, did not fit into a 
long established schedule of work. 
Seeding time begins about the middle 
of April and continues until early July, 
although summer drought forms a haz- 
ard to hemp planted later than late 
May. Quality of fiber, largely deter- 
mined by height of stalk, is directly 
related to soil quality. Moist, but well- 
drained. soils high in nitrogen are espe- 
cially desirable. Fear of soil depletion 
with consequent tendency to use poorer 
soils has had some bearing upon acreage 
and quality of hemp produced. How- 
ever, most of the nitregen removed from 
the soil by the plant is in the leaves 
which, in the process of retting, are left 
in the field plowed under again. 
The pungent, ragged stalks, planted so 
close that cultivation is impossible and 


to be 


unnecessary, reach a height of seven to 


ten feet by mid-August. When the 
pollen falls, the hemp is cut by a ma- 
chine. The straw lies on the ground 


to ret for two to eight weeks depending 
Retting re- 
moves resin from the stalk and loosens 


upon moisture conditions. 
the outer covering. A second machine 
bundles the straw, which is then trans- 
ported to the mill to be stacked in the 
open for the winter. Lack of experience 
and need of extra labor at harvest time 
have been of especial concern to the war- 


time hemp grower. Spoilage of straw in 
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the hemp yards was probably due to 


improper stacking. In some instances 


it was necessary to burn almost one- 
third the crop. 
The agricultural program) was con- 


trolled by government agencies through 
a Grower's Hemp contract in’ which 
the grower agreed to plant a specified 
acreage, to follow prescribed practices, 
and to sell only to the government mill. 
The government furnished the sced at 
$12.00 per bushel, specifying a= mini- 
mum of 114 bushels per acre, and rented 
special harvesting machinery at $7.00 
per acre, all charges being made against 
the mill. Although 
the 


grower was responsible for additional 


straw delivered at 


the government agreed to assist, 
labor without racial discrimination. Ger- 


man prisoners of war and displaced 


Japanese-Americans worked in’ some 


districts. A schedule of harvesting and 
deliveries was worked out and approved 
by the government for the most efficient 
use of machinery. Grading of straw 
the the 
a guaranteed price of $50.00 per 


ton for the highest grade and $30.00 


was done by 


manager at mill 


with 


for the lowest. The government. as- 
sumed cost of the Federal Marihuana 
Tax and reserved right to cancel the 


March Ist 


cumstances beyond control of the gov- 


contract by because of cir- 


ernment agency, or because of failure 





FiGuRE 5.—The 
ind graded by the length of the 


to delis 


fiber. These 


er retted and bundled 


load 


traw av the mill where it is weighed 


have been delivered to the office for weighing 
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to secure acreage for hemp sufficient 
to warrant operation of a mill. About 
4,000 fifteen twenty 
miles of the mill was considered suffi- 
cient. 
of 


quite 


acres within to 
At the height of the program 
the 


typical 


one 


mills in northern Illinois, 


of the 


then in operation, had 4,112 acres under 


seventeen areas 
contract, with 189 growers coéperating 
in the program, of whom the farthest 
was forty miles from the mill. In the 
9 965 tons of 
straw from the year before. 


hemp yard there were 

When contracts with growers expired 
at the end of 1945, hemp growing ceased 
the the 


devoted to the crop on individual farms 


on 


farms, and small 


acreage 
was diverted to other uses and the labor 


to other purposes. Aside from the fact 
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afforded full-time employment both 
winter and summer to about eighty 


employes, both men and women. Work 
at the mill consisted of separating or 
breaking the fiber from the hurds or 
refuse, a mechanized activity originally 


done by hand. Only 20 per cent of the 


hemp straw is fiber. The bulky hurds, 


which have no commercial value, fur- 
nished fuel for power to run the plant 


and were given to farmers for live- 


stock bedding. 
At the outset the hemp mills helped 


to drain the small communities of all 


available labor. 


They also attracted 
population from other communities 


which, in turn, encouraged expansion of 


local business. With of 


termination 





FIGURE 6 
or reluse 


\ large 


The 


hurd 


hurds are fuel in the 


din the 


burned tor 
umulate 


tack ha act 
that cash income from this source ended, 
cttect the 
agricultural structure, for even the spe- 


there was no other direct 


on 


cial machinery used was rented to the 
farmer. 
Qn the other hand, closing of the 


mills will cause some dislocation in cach 
little farming Mills 
built near small towns or villages from 
the labor 
than the 


community. were 


which they recruited most of 


at an hourly wave rate higher 


meager community business enterprises 
afforded. Keach 


ordinarily hemp mill 


Che chief function of the mill is the breaking or separation of the fiber from the hurds 


mill and are given to farmers for stock bedding. 


mill vard 


government activities and possible sale 
of the 


community. 


mills, new problems face each 
It is quite unlikely that 
private industry will be capable or even 
interested in trying to operate the mills 
to process hemp for obvious reasons. 
The second possibility foremost in’ the 
minds of many of the hemp-community 
citizens, especially those employed by 
the mill, is its purchase by some large 
industrial company and its conversion 
to some other use, especially one that 


will employ a number of people. It is 
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FIGURE 7. 
for processing the next year. 
crop spoil d in the stat 


probable that most mills will stand idle 


regardless of what disposal is made of 


the property. The employes must be 
the 


fabric of their community. 


reabsorbed in regular economic 
Hemp production in the United States 
the 


government-sponsored wartime pro- 


reached an all-time high under 


gram. That the future repeat the past 


seems apparent. The same competitive 


factors that reduced hemp acreage to 


sundles of retted hemp are stacked on end in the hemp 1 
Due to inexperience and improper stacking 


ard to cure during the winter 
much of the first wartime 


| 


negligible proportions prior to World 
War II, are The 


program for hemp, was at best only an 


still operative. war 
emergency measure, and although devel- 
oped at great expense, has already been 
Sale of the mill 


continuation of the 


abandoned. will not 
industry, 
shrink to 


remnants in the Fox River Valley of 
the Plain of 


insure 
which, will probably again 


Wisconsin and Lexington 


Kentucky. 


BIRMINGHAM AND ‘THE BLACK COUNTRY 


Ilenr) 
Y | NHE term “Black Country” is 
| reserved for the metal manu 


al facturing 


developed on the 
coalfield 
Wolverhampton to the 


towns which have 
South Staffordshire 
Birmingham to the east and 
west are nor- 
mally excluded from the group, though 


coal ts beneath 


present them at 


con 
siderabl depths. 

The South Statfordshire coalfield is 
the only held in 


access to the 


important sritain 


which has not easy coast; 
indeed, it lies practically in the centre 
of England and athwart the main wate 


This 


measure tor 


parting of the 


country inland 


situation accounts in large 


the 


extraordinary growth of canals, 


while difficulty of 


transport explains 
the relative ly small deve lopme nt of the 
iron and steel 


the 


branches of the 
The 


metal products of the 


heaviest 


industry unusual variety of 


area 1S p< rhaps 


related to the fact that Birmingham 


and the Black Country are 


dominated 


by no single market but can supply 


all the great 


conurbations of Britain. 


(GEOLOGY AND PHYSICAL FEATURES 


The area is essentially a denuded 


dome, with the oldest rocks— Silurian 
Limestones exposed near the centre, 
and the younger rocks Coal Measures, 
“Permian” and Trias outcropping in 


The 


faulting, 


succession. rocks have been greatly 


disturbed by resulting among 


other things in. decisive and 


eastern 
western boundaries to the exposed coal 
held 

Thi notable seam of the South 
Staffordshire coalfield is the “Ten Yard” 
or “Thick” coal, 


thickness 


most 


the 
feet, 


which reaches 


unusual! of 30 to 35 


y Re CS 


this seam, to- 
bands of 


source of 


a large area, 


the 


Underlying 


eether with associated 


limestone : has 


been a cnor- 


wealth to the district. 


**Thick”’ 


Dudley and Darlaston and to the west 


Mous 


of the 


Outcrop 


coal through 


passes 


of Bilston (see Farther 


igure 2 
north it becomes split into over a dozen 
still 
30 feet, but separated by hundreds of 
feet of 


separate seams, totalling about 


barren strata. The ironstones 


are now worked out, and for 


“Thick” 


hausted in the Dudley area. 


the most 


part the coal has been 


eX- 
The most 
the coalfield is 


being worked through the Triassic cover 


productive portion of 


of Cannock Chase, to the north of the 
Black Country. 


place beyond the eastern and western 
the 


the west 


Mining has also taken 


boundary faults, in the east near 


sirmingham outskirts and in 
at Baggeridge Colliery, only a_ short 


distance from 


Woverhampton.  krom 


all sources about 64% million tons of 
coal are raised annually. 

The SO called rocks, 
though devoid of coal, are now grouped 
the Upper Coal 


basis of thet 


‘Permian ’”’ 


with Measures, on a 


They 


little significance in the industrial devel- 


fossils. have had 


opment of the area. 

The 
and IWeuper 
Marl. The 
supplied high quality 
for the 


Triassic rocks consist of Bunter 


Sandstones and 


IKeuper 


Bunter Sandstones have 


moulding sands 


metal trades and have been 


valuable sources of water supply for 
the urban areas. 


The chief 


Sandstone takes the form of 


exposure of the Keuper 
a curving 
escarpment, passing through the centre 


of Birmingham. This has had a marked 
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the settlement of the 
owing to its water-bearing properties. 
Indeed, the unusual growth of Birming- 
ham compared with the towns to the 


west has been ascribed to the fact that 


effect on area, 


it was the nearest point to the coalfield 
at which a plentiful supply of drinking 
water was obtainable. Resistant and 
porous, this escarpment—known in the 
Birmingham area as the Keuper Water- 
stones—has provided attractive sites 
for Saxon villages, mediaeval castles and 
modern Birmingham suburbs. It is also 
an important source of building stone. 
At its foot flows the little River Rea, 
on whose banks Birmingham first grew. 

East of the escarpment lies the Keuper 


Marl, forming a rolling lowland area, in 
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former times supporting the Forest of 
Arden, and in the early iron industry 
providing reserves of charcoal for smelt- 
ing purposes. 

The most prominent feature is a ridge 
trending N.W. to S.E. and rising at 
its highest to over 800 feet. It is related 
and 
Igneous rocks exposed in the central 


to inliers of Silurian Limestone 
parts of the eroded dome. This ridge, a 


section of 


the main waterparting of 
England, separates the Tame head- 
streams, flowing to the Trent, from 
those of the Stour, flowing to the 


Severn. Parallel to the ridge is the broad 
and shallow valley of the upper Tame, 
the 400 feet 


will be noted how this line provides the 


outlined by contour. It 


@ 
Vp 
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FIGURE 1. 
Country” 
Area over 500 feet elevation is cross-hatched, and chief urban communities are indicated by stippling. 


is clearly revealed on the map. 


Relationship among relief, rivers, and urban settlement, in the Birmingham “ Black 
Chief rivers are marked and 100-foot contours drawn. 


3IRMINGHAM AND TH 


effective limit to the dry sites suited to 
urban the The 
same contour in the Birmingham dis- 
trict hints at the existence of the Keuper 
Waterstones 
N.N.W.-S.S.E. 
the sluggish, 


settlement in area. 


escarpment, trending 
between 
the 
Tame headstreams and the swift, youth- 


The contrast 


mature drainage of 


ful headstreams of the Stour is apparent. 
The steep gradients of the latter pro- 
vided suitable sites for the use of water 
power in the early stages of the Indus- 
trial the 


heavier processes away from the eastern 


Revolution 


and attracted 


centres. Finally it will be noticed that 


eS 
it 
Wolverhampton 


Foe me se o* 
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with the exception of Dudley, all the 
chief urban centres of the Black Coun- 
try have developed on the relatively 
level topography of the coal measures, 
allowing easy inter-communication and 
ample room for expansion. 


THE GROWTH OF 
The 


expanded 


INDUSTRY 


Revolution 
Black 


but their actual origins lie in the remote 


Industrial 
the 


greatly 


Country towns, 


past. Perhaps the earliest record is 


that of Wednesbury, which claims to 
have 


been mentioned as the site of a 


battle of 591, recorded in the Anglo- 
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Country” 
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Black is shown in relation to the 
through Dudley and Darlaston, and westward 
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Saxon Chronicle. Wolverhampton is 
mentioned in a charter of 895, and 
Bilston in one of 996. Walsall was 
recorded as a settlement in 1004 (then 
“Walesho”’) and ‘“Smedewick” (now 
Smethwick) is recorded in the Domes- 


day Book. 

Birmingham was an Anglo-Saxon sct- 
had at the time of the 
Domesday Survey families 


tlement which 


nine only, 
apart from that of the lord of the manor. 
It had grown up at a ford point on the 


Rea, where Keuper Sandstone provided 


a firm foundation for settlement; it 
consequently became a market centre, 
developing those industries, such as 
iron and leather, which are needed in 


agricultural regions lor these the area 


was well suited, being close to deposits 


AND 
MANCHESTER 


Bilston 


Wolverhampton Yr 


OND \ [,, STAFFORD CANALS 


tEOGRAPHY 


of iron ore, to timber for charcoal, to 
bark for tanning, and to coal deposits 
which replaced in later times the dwin- 


Like Manchester, 


a non-corporate town, 


dling timber reserves. 

sirmingham was 
free from gild restrictions, and therefore 
attractive both to inventors and to non 
conformists. 

A conjectural map published 1886 
the 16th 
shows the moated manor house, a 
the St. 


of Birmingham in century 
mill 
Martin’s Church, and 
the triangular market place as the chief 


On 


on Rea, 


nuclear features of the little 


the 


town. 
authority of Leland, who passed 
through in 1538, knives and cutlery were 
being manufactured at that carly dat 


ot skill in 
In the 


rie tal 
17th 


and a high degree the 


trades was being built up. 


/ 
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Ficure 3.-—The extes network of canals of 
coalfield, links all the chief mines, quarries, and 
principal injand waterwa of the Kingdom. 


TO TAMWORTH 


ae 


Yl: 
Y1 


“BIRMINGHAM 


WARWICK 
AND 
LONDON 


TO WORCESTER 
AND 
THE SEVERN 





the Black Country” which has dev 
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eloped on the 
with the 


BIRMINGHAM AND 


century swords and buttons, 


buckles and 


produc ed. 


guns, 
metal trinkets were being 


By this time supplics ol 
charcoal were becoming exhausted, and 
the 1730's of 


coke, the tron 


with the introduction in 


the smelting of iron by 


industries Were attracted westwards 


coalfield 
reinforced by the 


towards the This trend was 


availability of water 


from the vigorous headstreams 


of the Stour 


powc! 
and by the convenience of 


this western district for the import via 


the Severn of ores and bar iron from 
Sweden. Thus the processes of cutting 
and rolling, being dependent on water 
power, became concentrated mainly in 


centres in the Stour valley, south of 


Dudley, while the finishing processes, 
such as the manufacture of nuts and 
bolt nails and chains, became centered 
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on Birmingham and the nearby towns. 
As an example of the part played by 
the the Soho 
quoted. Soho is the 
Smethwick, to 
Here in 1764 


was purchased by 


inventors history of 


Foundry may be 
name of a district of 
the west of Birmingham. 
mill 


SJoulton. 


a small iron 


Matthew 


Was 


Ten years later he 
James Watt, the 
Soho Foundry began producing the mas 
Watt's im 
firm 


Murdoch, 


joined by and 


sive castings required by 
The 
William 


the pioneer of gas lighting 
these 


proved steam engine same 


was later joined by 


During vears the canal system 


was vrowing. kigure 3 shows the ex 


network which has developed 


coaltield, 


tensive 


on the with numerous. side 


all the chief 


factories, quarries and mines, and with 


arms and branches linking 


RAILWAYS 


Willenhall 


ae 
tec 
n 


NS 


Wolverhampto 


dA 


hicure 4 Phe effective rail network of the 
Line which follow the tre na ol the 
did the earl 


upper Tame 


can il 





“Black Country” 


B/Walsall 


Darlaston 


Wednesbury 


y West 
Y Yy Bromwich 


BIRMINGHAM 


consists essentially of three parallel 


,and connect Wolverhampton and Birmingham, as 
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the inland 


waterways of the kingdom. 


connections to principal 
The main 
artery is a waterway which was author- 
ised by Parliament in 1768 and com- 
pleted in 1772, linking Birmingham with 
the Wolverhampton coal-producing area 
via Smethwick, Oldbury, Tipton and 
Bilston, and connecting near Wolver- 
hampton with the Trent and Severn 
Canal. The waterway proved a great 
stimulus to industry in the area, reduc- 
ing the price of coal in Birmingham by 
nearly half, and attracting iron works, 
brick 


works to the canal side sites. 


chemical 
This first 


factories, works and 
canal, constructed by Brindley, entailed 
the use of locks; but in 1829 a new and 
by Telford 

older 


improved waterway was 
the 


Smethwick, dispensing with locks and 


opened, doubling canal at 


connecting with Wolverhampton 
tirely at the 500 feet level. 

The total length of the Black Country 
canals is estimated at 159 miles, inter- 
by 216 locks. The 
Waterstones scarp is climbed by three 
flights of 13, 11 and 6 locks, and the 


summits of the Dudley Hills are avoided 


efi- 


rupted Keuper 


by two tunnels. For the most part the 
canals are narrow, accommodating only 
barges of 30-50 tons, and there is now 
little through traffic. 

Figure 4 illustrates the rail network, 
consisting essentially of three parallel 
lines, following the trend of the upper 
Tame and connecting Wolverhampton 


did the 


in addition a number 


with Birmingham, as early 


canals. There are 
of transverse connections, notably that 


Walsall Dudley. The 


piecemeal development of English rail- 


between and 
ways Is illustrated by the fact that two 
the Great Western 
Midland & Scottish, 
Wolverhampton 


separate Companies, 
the 


operate 


and London, 


between and 


sirmingham. There are thus two sta 
tions at Wolverhampton within a few 


hundred yards but with no connection. 


ECONOMIC (GEOGRAPHY 


Smethwick possesses six stations—three 
of each company, while Tipton has seven. 
The the which 


avoid the Keuper Waterstones scarp; 


map shows tunnels 
Birmingham thus benefits by avoiding 
unsightly railway stations in its central 
area. At 
short distances is irritatingly slow. It 
takes 30 minutes to travel by G.W.R. 
West Wolver- 
hampton, only some eight miles, and 
25 minutes by L.M.S. from Wolver- 


hampton to Walsall, about six miles. It 


present rail transport over 


between Bromwich and 


is not surprising to find that the local 
people prefer to travel by bus. 
Road 


and efficient, in spite of 


passenger transport is speedy 
a multiplicity 


All of the larger local 


authorities operate their own transport 


of organisations. 


services, which normally extend to the 
municipal boundary and no farther. In 
few other districts are so many diverse 
systems of transport to be seen in the 
course of a few miles. Darlaston, for 
Walsall petrol 
buses as well as Wolverhampton trolley 
the 


Wednesbury is served by both Walsall 


example, is served by 


buses, of which it is terminus. 
and West Bromwich buses, while all the 
Black Country towns are served by an 
independent organisation, the ‘* Midland 
Red” buses. 


PRESENT INDUSTRIAL CONDITIONS 


To anyone new to the Black Country 
the 6” 


a striking 


Ordnance Survey map provides 


introduction. The whole of 


the older western portion of the coal- 


field is a mass of abandoned colliery 


shafts. The surface is dotted by arti- 
ficial ponds and lakes occupying the 
sites of old quarries. The sign for heath 
covers wide areas, and complicated 


curving lines of hachures indicate the 
positions of tip heaps and slag dumps. 
At intervals are marked the iron works, 
furnaces and foundries which complete 


the depressing picture. The map was 
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published in 1884, and even at that date 
it was hard to discover a single working 
shaft. 


resources 


For the most the natural 


part 
exhausted; 
the exposed coalfield and the ironstone 
beds have been worked out: the Silurian 


Limestone of the Dudley area has been 


have now. been 


so quarried that only dangerous caverns 
survive. the human 
factor, in the shape of the accumulated 


skill of the 


metals. The most striking feature of 


There remains 


centuries in working of 
the area is the way in which industrial 
momentum has resulted in the survival 
of specialised metal industries whose 
existence can no longer be explained in 
terms of physical geography. 

With this consideration in mind we 
may glance briefly at a few representa- 
tive Black Country towns. 

Wolverhampton, a County Borough 
of about 144,000 inhabitants, is situated 
beyond the western boundary of the 
coalfield It marked 
civic centre, comprising the Town Hall. 
Technical College 


a shining 


contains a well 
, covered markets and 
Hall \ll these 

Peter’s Church 
built of red stone 


new Civic 
are grouped around St 
(13th 


and of cathedral dimensions. 


15th centuries 


Adjoining 


is the commercial centre. spreading over 


several roads and including 


multiple 
The 


central part of the town is an industrial 


stores, banks and insuranc c¢ offices. 


area containing at least 75 separate firms 
producing mainly small pressed 
the lock-making and other 


metal industries. Many of them employ 
than 


stec] 


parts for 


fewe! The heavy 


belt 


five workmen. 


industrics have developed in a 


trending N.W.S.E. to take advantage 
of rail transport They comprise iron 
works, tool sheds, engineering, motor 
and safe works Local world-famous 


products include Sunbeam 


motors, 


(Gsoodyear tyres, Boulton-Paul aircraft, 
Courtauld rayon, Fischer ball bearings 


and Chubb safes. 


139 
In Walsall the predominant indus- 
tries are leather and saddlers’ iron- 


mongery. The local trade directory is 


instructive: 35 firms produce leather 
bags; 54 manufacture leather purses; 
22 produce bridles and 15 produce spurs. 
It is that conceivable 
article for the equipment of the horse 
is manufactured here, and that Walsall 
is the world’s metropolis for harness. 


saddlery, 


claimed every 


and saddlery ironmongery. 
The town is built around a steep hill of 
Silurian Limestone crowned by St. Mat- 
thew’s Church. From here descends 
the High Street, wide enough to contain 
the market when Walsall was a country 
town, but deserted by modern traffic on 
account of its steepness. From the top 
of the hill factory chimneys and red 
brick houses can be seen stretching into 
the distance in all directions. 
Willenhall, some two miles distant. 
claims to hold a monopoly of the lock 
and key industry. This activity is old 


established, for in the time of Queen 


Klizabeth the town was granted the 
privilege of producing all the locks 
required for state purposes. In 1770 


there were reputed to be 148 locksmiths 


in the town. Eighty-five years later 
the number had swollen to 340. ‘Today 
in the town and its suburb of Short 


Heath there are about 200 factories pro- 
ducing locks of all types: mortise locks, 
vale locks, padlocks, locks for suitcases 
and locks for prisons 


West 


cialised in springs, in the manufacture 
of which 


Bromwich has for long 


spe- 


there are about 30 


firms en 
gaged; there is, however, a be wildering 
variety of other products of this busy 


hollo- 


paints and 


town, 


including hardware and 


ware tubes, oils, colours, 


and mechanical 


The 


as its chief artery the wide straight road 


and ele trical 


LTCASCS, 


enginees ing products. 


town has 


which in the 18th century was the main 
coaching highway between London and 
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Holyhead, and which helped the town 
to rise to importance. In the following 


century, just when the coal seams 
farther west were becoming exhausted, 
new valuable seams were discovered 


close at hand. There are two collieries 
within the borough boundary. 
Smethwick, the home of the Soho 
Foundry, has a special interest in the 
production of finished iron and steel 
goods of all types, from nuts and bolts 
to locomotives. The Foundry is now 
occupied by a firm producing weighing, 
counting, measuring and mixing ma- 
chines, and the original Murdock gas- 
Smeth- 


wick has also specialised in the glass 


holder is still to be seen there. 


industry, its products including spectacle 
and window glass, heat resisting and 
cathedral The 
aerodromes with floodlights and beacons, 


glass. town furnishes 
cities with traffic signals, and is one of 
the few centres in the world prepared 
to manufacture and equip lighthouses 
and lightships. It was here that the 
Crystal Palace was produced. 

Modern Birmingham has spread far 
from the tiny stream whose ford point 
provided its nucleus. The chief value 
of the Rea today is that it provides a 
convenient drainage channel for the 
disposal of storm water from the city. 
The main streets and public buildings 
have spread over the high ground formed 
by the Keuper Waterstones scarp. Its 
municipal buildings include the ‘Old 
Town Hall,”’ Public Library, Art Gal- 
lery and Museum, all facing a central 
square. Adjoining is the new civic 
centre, of clean white stone, and the 
Hall of Memory. 

Birmingham 


industries display an 


unusual variety, though there is an 


emphasis on the metals, both ferrous 
and non-ferrous, and on the finishing 
monopoly in 


processes. It holds a 


England of the manufacture of pins 


and of tubular bedsteads. 


In the pro- 


duction of bicycles it is second only to 


Coventry. The manufacture of steel 
pens had its origin here and electro- 


More 


than a thousand separate firms engage 


plating was a local invention. 


in the manufacture of jewellery, both 
cheap and expensive styles. It is the 
home of the Wolseley, Austin and Lan- 
chester cars, and has an important 
Cad- 


bury’s chocolates are manufactured at 


electrical engineering industry. 


Bournville, a Birmingham suburb, and 
there are large numbers engaged in the 
production of beer, sauces, vinegar, 
cakes and custards. Heavy industry has 
developed mainly in the east, in the low- 
lying tracts adjoining the railway sid- 
ings; the jewellery quarter is in the 
northeastern quadrant, a mass of small 
workshops interspersed with shabby 
dwellings. 

We may end with a note on town 
planning. 

A fine new motor road with divided 
traffic lanes along which ribbon develop- 
ment is restricted links Wolverhampton 
with Birmingham, by-passing all the 
larger settlements. Wolverhampton has 
its modern municipal housing estates 
and an attractive plan for redeveloping 


Walsall 


ahead in the provision of ring roads, 


the central area. has forged 


and likewise has produced central area 
That 


exists may be 


proposals. the will to improve 


illustrated by a single 
example. Darlaston is a small township 
with limited resources. One passes rows 
of dingy dwellings, then, on the out- 
skirts the coal mines and the tip heaps 
are reached. Yet there, on the lower 
slopes of a waste dump, the town council 
have planted a public garden, whose 
carefully tended flower beds contrast 
strangely with the pithead gear only a 


few yards away. 
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(CONCLUSION 


It has been shown that the South 
Staffordshire industrial area has a dis- 
tinct personality. On this plateau aided 
by physical advantages there grew up 
an iron industry, in its time one of the 
foremost metal working areas in the 
world. These physical advantages have 
largely disappeared, yet the area has 
continued to prosper owing to accumu- 


lated skills; hence the apparent contra- 


diction between the thriving industrial 
townships and the desolate and aban- 
doned mines, quarries and dumps which 
separate them. 

But the efforts of a few municipalities 
cannot do more than touch the fringe 
of the problem. Only a national body 
with wide powers and adequate finan- 
cial resources can hope to undertake the 
extensive levelling and drainage needed 
to convert derelict land into something 
useful and less unsightly. 











TWIN CITIES OF WATERLOO AND KITCHENER 


Chun-fen Lee 


HE Grand River valley of west- 
ern Ontario is predominantly an 
urban area and clustering of 
urban centers characterizes the middle 
valley. However, the cultural land- 
scape of the Kitchener-Waterloo urban 
district presents a picture of distinctive 
character in the region, i.e. two com- 
munities with separate centers are found 


twinning. 


EARLY PERIOD OF SETTLEMENT 
Most twin-cities are found in pairs 
of river towns facing each other. The 
situation of this urban district is dif- 


ferent. Both lie in the sandy hills dis- 


trict—Waterloo kame moraine, and are 


not separated by a stream of appre- 


ciable size. They started at two sepa- 
rated sites about two miles apart, and 
was almost 
The 
settlement in made in 
1802 at bank of 
Schneider Creek, as shown by a triangle 
the 


their early development 


independent of each other. first 
Kitchener was 
the site near the east 


on the map (Figure 2). During 
first thirty years of settlement, Queen, 
King and Frederick streets being main 
the coun- 
the 


Was 


entrances from surrounding 
try were the principal streets of 
then village. Later development 
mainly toward the southeast. 
Settlement in Waterloo 


four years later than in Kitchener. 


started 
The 
grist mill established beside the Beaver 
Creek and 
Waterloo 


portance. 


Was 


run by water wheels made 
a business center of local im- 

Progress of settlement 
after 1850, for during 


the early period land owners were re- 


Was 


very slow until 


luctant to sell their land in small lots 


to prospective settlers. Up to that date, 
the 


section owing to higher elevation and 


most buildings were in northern 
better drainage than in the south where 
Swamps were common. 

Before 1850 or prior to the coming 
of railroads there was a wide gap be- 
Kitchener and Waterloo—north 
of Queen Street and south of Erb Street 


tween 


owing to the intervening sandy hills 
Near the 


points of origin, there were two swamp 


and cedar swamps. two 
areas, one occupying the present. site 
of Victoria Park and_ the 
south of the Beaver Creck. 


to authentic information, residents had 


other lying 


According 


been working to level the hills and ele 
vate the low-lying swamps for over one 
hundred years in order to bring the land 
up to a level which could be sufficiently 


drained for residential or other purposes. 


INFLUENCE OF THE RAILROADS 


Prior to railroads, the two centers 


were two entirely separate organisms 
connected by a road, now the main street 
of both, with a few scattered residences 
After 1850, 


grown up as an important freight con 


between. Kitchener has 
nection of the C.N.R. railway and was 
Waterloo 
Not 
1882 was the line extended from Kitch 
Waterloo. 
the main line from Montreal to Sarnia, 
both for freight 


Since then, Kitchener has far outgrown 


about thirty 
the 


years ahead of 


to vet railway traffic. until 


ener to Kitchener was on 


and passenger traffi 
Waterloo with the latter actually having 


The 


the two independent 


become a satellite of the former. 


continuation of 
commercial areas 


nuclei, or depends 
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UITY OF KITCHENER 


“AND 
TOWN OF WATERLOO 


seme mm FeeT 


+ 
; 
f 
' 
| 
key to symbols 
Industries 
Area devoted fo 
\ transportation 


Commercial core 


Outlying commercial 
area 

First-class residence 

Second class residence 


Third-class res:dence 
Fourth class residence 
Parks, cemeteries 
playgrounds 
Public buildings 
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FiGuRE 1,-- Distribution of several types of residence and land use reflects normal conditions of 
idjustme nt ol popul ition and pattern of occupance to the character of terrain 


only upon the maintenance of 


two Major CONTRASTS BETWEEN THI 
independent road centers. The 


extent 


Two CENTERS 
of the immediate surrounding tributary 


area of Waterloo is largely in the north, The chief differences are contrasts in 
while that of Kitchener is in the south. | size, industries and complexity of urban 
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FiGurE 2.—The terrain about Waterloo and Kitchener is not level, yet it is not so rugged as seri 
ously to affect either settlement. The pattern of growth of both communities and their interdepend 
ent relationships represent in part, adjustment to the relief. ' 





structure. Within the respective poli- outgrown its political limit. As far as 
tical limit, Waterloo has a total area the occupied area is concerned, Kitch- 
of 2,800 acres, Kitchener has 3,423 ener is about 3.5 times as large as 
acres. But the latter has in places Waterloo. 
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The population of Kitchener was 
35,456 in 1941, while that of Waterloo 
8,968. The larger population of the 
former results from the period of greater 
industrial growth. In 1939, Kitchener 


had more than seven times the factory 





FIGURE 3. 
general resembling a great number of middle 
sized country towns and county seats in Canada 
and the United States. 


Commercial area of Waterloo, in 


employes and more than seven times 
the gross value of the factory output of 
Waterloo. In 1941, the number of 
factory employees in Kitchener was 
nearly six times as great as in Waterloo, 
a supremacy largely due to concentra- 
tion of large factories in Kitchener, such 
as for rubber, textiles, furniture and 
meat packing. 

As a result of greater industrial ex- 
pansion, the structure of Kitchener is 
more complex. The commercial core 
of Kitchener, including retail and whole- 
sale stores lies on King Street. It is 
concentric in orientation. There are 
also some outlying retail shopping areas 
on both ends of the street and elsewhere, 
which are practically absent in Waterloo. 
A large compact industrial area is along 
and near the C.N.R. railroad. All 
around the city are many scattered fac- 
tories, mostly along the railroads. 

There are three better-class residen- 
tial sections mainly on small hills: one, 
between the commercial core and the 
industrial section; two, east of the 


C.N.R. branch railway line. It is note- 


worthy that the southern one of the 
last two better residential areas has 
three semi-circular roads following con- 
tours of the hill, concentric to the point 
where a hospital stands, typical example 
of radial street pattern. All internal 
areas are mainly of third class residen- 
tial sections. In Kitchener there is 
practically no fourth class residence area 
except a few houses of that class located 
near the above mentioned industrial 
area, despite its being highly indus- 
trialized in the whole region of the 
Grand River valley. Waterloo is less 
concentric in orientation and has a 
more or less distinct radial road setting. 
The commercial area is along the same 
street as that of which 


formed the only link between the two 


Kitchener, 


settlements in the early days. On the 
map is an outlying commercial area 
which is not composed of retail stores 
but represents the head office of an 
insurance 


company. The industrial 


area is, likewise, smaller, and not so 
well-differentiated from the commercial 
area as that of Kitchener. The residen- 
tial sections mostly of third class are 
interspersed with three areas of better- 
class houses to the north, southwest 
and southeast of the center of the town. 


FUNCTIONAL INDEPENDENCE AND 
INTERDEPENDENCE 


Apparently, certain striking cultural 
features of one city are not found in 
the other—the county seat in Kitch- 
ener, the headquarter of insurance com- 


panies in Waterloo, for instance. More 
striking are differences in leading in- 
dustries. Rubber factories form a 


dominant feature in the industrial land- 
scape in Kitchener but there are none 
in Waterloo. 
is wholly concentrated in 


Likewise, meat-packing 
Kitchener. 
Leading industries in Waterloo are 
metal-working and breweries. In 1942 


almost 40 per cent of factory employes 
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machine 
In normal times, farm imple- 
ment industry predominates. 


engaged in manufacture of 


tools. 
But more 
significant is the fact that each has a 
commercial area, stores, hotels, theaters 
and so forth. Kitchener is an impor- 
tant freight connection of the C.N.R. 
while Waterloo is terminus of the Grand 
River Electric Railway. Also, both are 
road centers. Lastly, there is a large 
variety of industries common to both, 
such of furniture, buttons, gloves, tex- 
tiles, beverages, shoes, paper products, 
flour and feed, etc. 

As to functional interdependence, 
Waterloo depends more on Kitchener 
than vice versa. In both railway freight 
traffic and bus communication, Waterloo 
is tributary to Kitchener. Quite a few 
factories have their head offices or head 
plants in Kitchener. Indeed, there 1s 
much crossing of shoppers to the com- 
mercial core of Kitchener. The boun- 
dary is daily crossed also by factory 
workers. In_ this 


depends more on Waterloo. 


respect, Kitchener 
The func- 
tional interdependence of the two cen- 
ters may be observed by the interurban 
traffic. 
commission running on the main street 


street There is a street car 





FIGURE 4. 
with its taller buildings and busier street scene, 
reveals the attributes of a larger urban center. 


Commercial core of Kitchener, 


and a bus line giving and accepting 
transfers to and from the street railway. 
It is striking to observe that at noon- 


time, there are crowds of workers of 
either Waterloo or Kitchener, going to 
their homes for luncheon. In conclu- 
sion, the functional interdependence of 
both outweighs in importance their in- 
dependence, in analyzing the status of 


the twin communities. 


THe Mipway ZONE OF CONTACT 
That the twin cities are separated is 


obvious from study of the zone of con 





The zone of contact of Kitchener 


FIGURE 5. 
with its industrial development, and Waterloo, 
along the right of way of the Canadian National 
Railway. 


that may be thought 


of as common to both centers, though 


tact. <A district 


politically included in Kitchener, lies 
between the main C.N.R. railway and 
Three 

One 


lies directly on the main street, the artery 


the political boundary of both. 
sandy hills intervene in this zone. 
between the 


of communication two, 


the other on the west side of the 
Grand River Electric Railway, and the 
third on the east side of the branch line 
of C.N.R. railway extending through 
Waterloo to Elmira. The first, that lies 
on the very zone of vital contact, has 
been used mainly for the sites of Kitch- 
ener-Waterloo Collegiate and Vocational 
School, the Kitchener-Waterloo Hos- 
pital and a cemetery, which serve both 
The 


public buildings and the cemetery are 


centers. areas surrounding the 
mainly third class residential sections 
mostly of factory workers. On the sandy 
hills just west of the Grand River Elec- 


tric Railway is a recently developed 


eR 
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residential district which, politically, 
belongs to Kitchener but virtually is 
common to both. On the hills east of 
the branch line of C.N.R. is mainly an 
open land with a few houses scattered 
around. 


THE FUTURE STATUS 


Krom a geographical point of view, 
Waterloo is part of greater Kitchener. 
Under present conditions of communi- 
cation it will remain so. The building 
of the C.N.R., as has been noted, was 
the main factor in favor of Kitchener, 
the reason why Kitchener has out- 
grown Waterloo so far, for both centers 
lie in the same physical environment 
and are settled by the people of same 


descent—-German. But, though out- 
lying sections of the two centers essen- 
tially overlap, their commercial cores 
will be separated as they are at the 
present; only phenomenal and _ totally 
unexpected growth could lead to coales- 
cence, because at the northern end of 
the commercial core in Kitchener is an 
industrial area crossed by the main line 
of C.N.R. and in the zone of contact 
there are a cemetery, and public build- 
ings——hospital, church and schools. It 
is not likely that any change will displace 
them for commercial expansion in the 
immediate future. Waterloo is a satel- 
lite of greater Kitchener, and must re- 
main so for many years to come; but its 
commercial area will remain separate, 


serving local business. 


' 
a 








ROLE OF PUEBLO INDIAN ECONOMY 
IN SANTA FE 


Trene 


ANTA FE, situatedona piedmont 
plain in the northern part of the 
Rio 
located about midway between Albu- 
querque and Taos. As _ the 
concentration of Rio Grande pueblos 
lies in this upper basin, the capital of 
New 
neighbors. 


Grande drainage area, is 


greater 


Mexico has numerous 
Fifteen of the 
Indian villages in the Rio Grande basin 
are within a radius of seventy 


from Santa Fe (Map). 


pueblo 


eighteen 
miles 


In 1610 when the city was founded, 
its relative centrality of location with 
regard to the Indian population was 
undoubtedly a directing factor in the 
choice of the site. Today, the locational 
factor which once was significant because 
of its strategic and administrative ad- 
vantages has become important in its 
Santa Fe. In the 
twentieth century, and more particu- 
larly during the past two decades, the 


economic value to 


city has become a center of tourism in 
the Its 


pounded of many things, among them 


Southwest. charm is com- 
delightful summer climate, magnificent 
surrounding scenery, and historic back- 
ground, to which must be added that 
indefinable quality which we term 
“flavor,” or ‘‘personality,’’ or ‘‘atmos- 
phere.’’ An essential and integral part 
of the distinctive atmosphere of Santa 
Fe is its pueblo setting and participation 
of the Pueblo its economic 
life. The and the 


capital are economically related in three 
major ways, namely, (1) the city serves 


Indians in 


Indian villages 


as a base of operations for routists who 
drive out to visit the pueblos, (2) during 


A, 


Moke 


the yearly Fiesta at Santa Fe, Indian 
dances and markets are leading features 
of interest, and the Indians make 
distinctive articles of handicraft which 
they sell in Santa Fe and add to the 
city’s attraction for visitors. 


(3) 


Wartime restrictions on driving have 
temporarily curtailed use of Santa Fe 


as a base from which visits to the 
pueblos could be made. At present 
(1945) only those accessible by bus 


have numerous visitors. Under ordinary 


the 
could be reached easily from Santa Fe 


conditions, any one. of pueblos 
and the return trip made in a single day 
or less. The Indian towns attract 
visitors because they portray a way of 
life which antedates Spanish settlement 
of the Southwest and because they 


unique to the Southwest. 


are 
Intrinsically, 
their attraction lies in the people them- 
selves, distinctive pueblo architecture, 
hand-wrought articles offered for sale, 


and the dances 


colorful ceremonies of 

held at frequent intervals. 
All pueblos contain fine examples of 

the Southwestern adobe style of build- 


ing, but of them all Taos is the most 


renowned architecturally. It is the 
only example still occupied in the Rio 
Grande drainage basin of the many- 


storied, terraced, communal-house type 
of pueblo. The village is located in the 


productive irrigated valley of Taos 
creek, and farming has proved to be so 
satisfactory as a 


that 


means of livelihood 


handicraft has been neglected. 


People visit Taos for its architecture 


more than for any other reason. 


Other Indian towns, less. striking 


rT 
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architecturally, are noted more for 
their handicrafts. San Ildefonso and 
Santa Clara are leaders in fine pottery 
production, Santo Domingo in jewelry. 
Jémez and Tesuque produce novelty 
pottery types, brightly colored but not 
true ceramics, as the paints used are 
show-card colors applied after firing 
Nevertheless, the Jémez and Tesuque 
ware has extensive sale among tourists. 
Tesuque may be visited easily in normal 
times, even by those who plan to remain 
in the capital for only part of a day, as 


it is but eight miles distant. 
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FIGURE 1 North-Central New Mexico, in- 
cluding chiefly the upper Rio Grande watershed, 
indicating location of the principal cities and 
pueblos of the region, to which tourism has been 
diverted because of the Indian Culture. 


All pueblos in the Rio Grande valley 
have special ceremonial events, chiefly 
dances in full panoply of headdresses, 


masks, 


various other 


( ol rful 


in a setting of adobe attracts many 


feathers, and 


ornaments. The pageantry 


visitors and students of Indian ways 
each year. The ceremonies relate to 
planting, to the ripening of plants and 
harvesting, to rainfall, to plant and 
animal life, and to hunting. Under the 
aegis of Catholicism there are dances 
dedicated to various saints, for the 
Indians have experienced little difficulty 
in assuming a veneer of Christianity 
The ritual 
remains much the same as it would in 


over their pagan religion. 


an Indian religious ceremony but the 
name is changed. In every month of 
the year a dance is held at one or more 
of the pueblos. Dances are most 
numerous, however, in July and January. 

Santa ke 


visitors during the year even though 


would entertain many 
it did not possess the advantage of being 
conveniently located with regard to the 
pueblos. It is undoubtedly true, how- 
ever, that visitors interested in Indian 
ways stay longer in the city because 
it is a convenient center of operations 
from which to visit the Indian settle- 
ments. 

There is one time of the year when 
tourists may see Indians from various 
pueblos and witness some of the dances 
Every fall, 
September, an 
annual Fiesta is held. At that time the 


city is jammed with visitors, and the 


without leaving Santa Fe. 
around the first of 


Pueblo Indians come into town with 
pottery, corn and seed necklaces, tex- 
tiles, silver and mosaic jewelry, and 
other articles which they have made in 
anticipation of a good market. The 
portal, or covered gallery, of the Palace 
is lined with a double row of vendors, 
and between the rows, up and down, 
mill the buyers. A customary feature 
of the Fiesta is the presentation of 
Indians at the 
Museum of New Mexico or in the plaza. 


various dances by 
Santa Fe’s hotels and auto courts are 
inadequate to handle the volume of 
business during the Fiesta, and it is 
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not unusual 


for visitors to spend a 
night or their 
or in camp near the city. 

the rest of the year, 
however, while the visitor to Santa Fe 
the 


longer in automobiles 


Throughout 


sees on streets a few Indians in 
native dress, offering items of jewelry 
and pottery for sale, the chief commer- 
cial relationship between and 
Indian is maintained through purchase 
of Indian the shops. 


About five per cent of the retail estab- 


visitor 
handicraft in 
lishments deal exclusively in  Indian- 
made articles, and stores depend almost 
entirely on the tourist trade. Statistics 
are not available which would indicate 
the volume of business between pueblos 
and merchants. 
the lack of 


the competitive nature of the business 


Part of the reason for 


available records may be 


and therefore the unwillingness of mer- 
chants to part with their trade secrets. 
relations be- 


Furthermore, economi 





FIGURE 2.—- West 
Figure 1 
is most renowned ar¢ hitecturally 


roup of residences 
All pueblos contain fine example 
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tween pueblos and stores are partly on 
cash, and partly on barter basis, which 
would tend to the 


Finally, the pueblos are not accustomed 


confuse records. 
to keeping accounts, so that even were 


the Indians the 


willing to divulge 
information it would not be reliable. 
While the handled 
come from Mexico, and some from the 
Zunis, the 


the 


some. of articles 


Navajos, and the Hopis, 


discussion of the handicrafts of 


these peoples and their marketing sys- 


tems does not properly come within 
the scope of this paper. Most of the 
handicraft items originate with the 


Rio Grande Indians; some are made by 
Indians in workshops connected with 
the stores, and some are obtained from 
pueblos or from Pueblo Indians living 
Ke. Indian handicraft is sold 
also in the United States Indian School. 
Although 
the 


in Santa 


some wares are brought to 


school from the villages, many 


ol 


m® «8 a 
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qa 
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in Taos Pueblo, northernmost of the section portrayed in 
of Southwestern adobe 


buildings, but of them all, Taos 


ROLE OF PUEBLO 


articles offered for sale there are wrought 
in the department of arts and crafts on 
the campus. 

The various Rio Grande pucblos have 
developed certain specialties, so that a 


given town may be noted for 


one or 
more specifi types ol articles, and 
Indians from that town who go to 


school or who work in the city often 


continue to do the same kind of handi 
craft their home 


which they learned in 


village. The spe ialties of the different 


pucblos are listed herewith: 


rYPES OF HANDICRAFT IN THI 
RIO GRANDE PUEBLOS* 


irs Wrougl Puel 
Jewelry (mosaic and silver) Santo Dominge 
Pottery San Ildefor , ( : 
in Juan, Sant Domin 
Zia, ¢ I Pesuque 
Jémez 
Dru Cochitt, 7 
Saske J eZ 
M« n I beaded) sant D 
wo (plas 
Bel otton and | J ez, Nambé, Picu Isleta 
Painting San [defor Tac ( } 
Beaded eltie ( hiti. 7 e. Za 
*Prepared with the tance M Bertha Dutton 
Museum ot New Mex ind M Mary Mitchell, United 
state Indian School at Sar r ke 


All articles are wrought by hand, from 


combinations of local and 


imported 
materials. Local materials include cot 


tonwood logs for the drums, some of the 


leather and = skins for moccasins and 
drum-tops, yucca and bear grass for 
baskets, and clay for pettery. Pur 


chased materials are « 


otton and wool, 
silver, turquoise, leather soles, beads, and 
the show-card colors with which Tesuque 
their 


J}émez decorate much of 


The 


refineries in 


and 


pottery silver used is imported 


New 


California, and comes in sheets, wires, 


from York or in 


and slugs. ‘Turquoise is imported chiefly 


from Nevada mines Jouvht in the 
rough, it is cut and polished in_ the 
Santa ke shops, graded to size and 


quality, 


Pueblo 


Indians obtain silver and turquoise for 


and sold by the pound. 


INDIAN 
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their jewelry work from Santa Fe 


merchants. 
the best- 


two, 


Jewelry and pottery are 


articles. Of the 


is the more characteristic of a village- 


selling pottery 


made article. All pueblo ceramic ware 
Santa Fe the 


pueblos, whereas a great deal of the 


ng 
sold in 


was made in 


pucblo-type silver and turquoise jewelry 


is made either in the town shops or in 





FIGURE 3 
costume at Santa Clara 
in the adobe 
and visitor 


Indian dance in full 
The colorful pageantry 
attracts hosts of tourists 
every month of the year, but dances 
and distinctive in July 


Ceremonial 
ettiny 


are most 
January. 


numerou and 


the homes of Indians who live in Santa 


Santo Domingo, and a few in Tesuque, 


There are some. silversmiths in 
Cochiti, and San Juan, but silversmith- 
the 


Nevertheless, the 


ing is relatively 


unimportant in 


Rio Grande towns 


economic importance of the Rio Grande 


Indians in silver work is indicated by 





